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For personal service visit one of our stores.
Oyr, new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.
There is excellent street parking on meters a few steps away and
Hammersmith Underground Station is nearby. Call in and see us soon.
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% Very large percentage of our stock hines in stock
sz All prices include VAT
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%« First class reply paid envelope with every order
s Quality components—no rejects—no re-marks
s Competitive prices

* Your money is safe with a reputable company

On price, service, stock, quality and security it makes
sense now more than ever to make FWIEPLIN your
first choice for components every time!

Post this coupon now.

Please send me a copy of your 320 page catalogue. | enclose £1.25
(incl. 25p p&p). If | am not completely satisfied | may return the
catalogue to you and have my money refunded. If you live outside the
U.K. send £1.68 or 12 International Reply Coupons.
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ave you heard about CB?

Citizens’ Band radio is to

be legalised this Autumn;
yes, that’s right, our very own
personal two-way radio system
that can be used in the car, the
home — anywhere. As you can
imagine, CB will be a real boon
to the motorist, the housebound,
those who go for outdoor
activities — and don’t forget that
CB can save lives!

With all this in mind Citizens’
Band magazine, the country’s
leading CB publication, will be
holding a major CB exhibition
in September, timed as closely
as possible to coincide with
legalisation. If you want to know
more about CB, or you are a
CBer, come along to the Royal
Horticultural Hall on 11th, 12th,
: 13th September and see
: Britain’s biggest ever CB show.

There will be stands and exhibits from many of the country’s leading CB accessory
dealers plus, for the first time ever, working examples of the new legal rigs that will be
on sale this Autumn. That’s right, a number of manufacturers and importers will be on

hand to show the new CB equipment that almost anyone can buy and use.

There's something for everyone, CBers old and new. The latest accessories and
antennas, gadgets — in fact everything connected with CB including the new
equipment.

Come along in September and see what CB can do for you. Even if you’ve never heard
of CB, you soon will, so don’t miss out — whether you’re a motorist or a small
businessman with an eye to the future, CB is for you! CB is the future of two-way

communications. . ..

BRITAIN’S FIRST lslgg&li_‘l(l(*)lﬁﬁcuuunn
gg“gggev'; T

This is the BIG ONE for
breakers. Whether you're a
confirmed fanatic or an
interested beginner, this is the
place to be in September!

OPENING TIMES

Friday 11th Sept 10am-7pm
Saturday 12th Sept 10am-6pm
Sunday 13th Sept 10am-4pm

WHY QUEUE? ORDER YOUR TICKETS NOW FROM:-

Advance Tickets CBS81
Modmags Ltd, 145 Charing Cross Road,
London WC2H OEE.

Please send ..... tickets @ £2.00
..... tickets @ £1.00 (OAP or child under 10 yrs)

——————————d




AMPLIFIER
WITH
HEAT SINK

Which amplifier?

I.L.P. Amplifiers now come in three basic types, each of which is available with
or without heatsink. Having decided the system you want — home hi-fi
(models HY 30, 60 or 120 for example), super quality hi-fi with extra versatility
{MOS120, MOS 200) or Disco/PA/Guitar (HD120, HD200 or HD400) you will
then decide whether amplifiers housed within their own heatsinks or plate
amplifiers for bolting to a metal chassis will suit. With choice such as this and a
brilliant new range of |.L.P. functional modules to choose from you now have
the chance to build the finest audio system ever offered to the constructor.

i1 MiStandard, with heatsinks Without heatsinks
DISTORTIDN
OUTPUT THD. L.M.D. SUPPLY
MODEL POWER Typ 80HZ/7kHz | VOLTAGE SIZE wT PRICE VAT MODEL SIZE w1 PRICE VAT
NUMBER | Wattsrms | at tkH:z 4:1 TYPIMAX mm gms NUMBER in mm gms
HY30 | 15wi4-8Q | 0.015% | <0.006% |+18+20 | 76x68x40 | 240 | £7.29 | £1.09
HY60 | 30w/4-82 | 0.015% | <0.006% |+25+30 | 76x68x40 | 240 | £8.33 | £1.25
HY120 | 60wi48Q | 0.01% | <0.006% | +35+40 120x78x40 | 410 | £17.48 | £2.62 | HY120P | 120x26x40 | 215 | £1550 |£2.33
HY200 |120w/4-8Q | 0.01% | <0.006% |=+45+50 [120x78x50 | 515 | £21.21 | £3.18 | HY200P | 120x26x40 | 215 | £18.46 |£2.77
HY400 | 240w/4Q | 0.01% | <0.006% |+45+50 [120x78x100 [ 1025 | £31.83 | £4.77 | HY400P | 120x26x70 | 375 | £28.33 |£4.25
P : Load line, y short circuit (typically 10 sec)  Slew rate: 15Vius  Aise time: Sus
S/N ratio:100db  Frequency response (- 3081: 15Hz - 50kHz
Input sensitivity: 500mV rms  /nput impedance: 100k Damping factor: (8S21100H2)>400
with heatsinks Without heatsinks
HD120 | 60w/4-8Q | 0.01% | <0.006% |+35+40 (120x78x50 | 515 | £22.48 | £3.37 | HD120P [120x26x50 | 265 ] £19.84 | £2.98
120w/4-8Q| 0.01% | <0.006% | +45+50 [120x78x60 | 620 | £27.38 | £4.11 | HD200P |120x26x50 | 265 | £23.63 | £3.54
240wiaQ | 0.01% | <0.006% | +45+50 [120x78x100 | 1025 | £38.63 | £5.79 | HDAOOP |120x26x70 | 375 l £34.28 | £5.14

Protection: \oad line, PERMANENT SHORT CIRCUIT (ideal for disco/group use should evid

of short circuit not be immediately apparent).

The Heavy Duty range can claim additional output power devices and complementary protection circuitry with performance specs. as for standard types.

Ultra-Fi, with heatsinks

Without heatsinks

MODS120 | 60wi4-802 | <0.005% | <0.006% | +45+50 | 120x78x40 | 420 | £25.88 | £3.88 |MDS120P
MOS200 |120w/4-8Q2 | <0.005% | <0.006% | +55+60 |120x78x80 | 850 | £33.46 | £5.02 |MOS200P
MOS400 | 240w/4Q | <0.005% | <0.006% | +55+60 [120x78x100 | 1025 | £45.39 | £6.81 |MOS400P

120x26x40 | 215 | £23.32 | £3.50
120x26x80 | 420 | £28.53 |£4.28
120x26x100 | 525 | £38.91 | £5.84

Protection: Able to cope with compiex loads, without the need for very special protection circuitry {fuses will suffice).

Ultra-fi specifications:
Slew rate: 20Vius  Rise time: Jus ~ S/N ratio: 100db

Input sensitivity: 500mV rms  /nput impedance: 100k Damping factor: (8Q100H2)>400

Frequency response (- 308): 15Hz - 100kHz

POWER SUPPLY UNITS
MODEL NO. FOR USE WITH PRICE VAT FP480
PSU30 + 15V combinations of HY6/66 series to BRIDGING UNIT FOR
a maximum of 100mA or one HY67 £4.50 £0.68 DOUBLING POWER
The following will also drive the HY6/66 Designed specially by 1.L.P. for use
series except HY 67 which requires the PSU30. with any two power amplifiers of the »
PSU36 10r 2HY30 £8.10 £1.22 same type to double the power output
PSUS50 10or2HY60 £10.94 £1.64 obtained and will function with any
PSU6G0 1 x HY 120/HY 120P/HD 120/HD 1 20P £13.04 £1.96 LL.P. power supply. In totally sealed
PSU65 | 1xMOS120/1 x MOS120P £13.32 £2.00 case, size 45 x 50 x 20mm, with edge
PSU70 | 1or2HY120/HY120P/HD120/HD120P £15.92 £2.39 el L D
PSU75 | 1or2MOS120/MOS120P £16.20 | £2.43 ey
PSU90 | 1xHY200/HY200P/HD200/HD200P £16.20 £2.43 thon0.005%.
PSU9S 1 x MOS 200/MOS 200P £16.32 £2.45 Price: £4.79+72p. VAT,
PSU180 | 2 xHY200/HY200P/HD 200/HD 200P or
1 x HY400/1 x HY 400P/HD400/HD400P £21.34 £3.20
PSU185 | 10r2 MOS200/MOS200P/1 x MOS400/
| 1x MOS400P £21.46 £3.22

All models except PSU30 and PSU36 incorporate our own toroidal transformers

ELECTRONICS LTD.

FREEPOST 4 Graham Bell House, Roper Close, Canterbuf{/. Kent CT2 7EP.
Telephone (0277)54778 {Technical {0227) 64723} Telex 965780

Available also from MARSHALLS, TECHNOMATIC, WATFORD ELECTRONICS and certain other selected retailers.

GOODS BY MAIL ORDER DESPATCHED WITHIN 7 DAYS
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Which modules?

In launching eighteen different units all within amazingly compact cases to help make
complete audio systems using |.L.P. power amplifiers, we bring the most exciting, the
most versatile modular assembly scheme ever for constructors of all ages and
experience. Study the list — see how these modules will combiné to almost any audio
project you fancy — and remember a// /.L.P. modules are compatible with each other,
they connect easily. Modules HY6 to HY 13 measure 45 x 20 x 40mm. HY66 to HY 77
measure 90 x 20 x 40mm. They are so reliable that all |.L:P. modules carry a 5 year no

quibble guarantee.

MODEL CURRENT
NO. MODULE DESCRIPTION/FACILITIES REQUIRED PRICE VAT
HY6 MONO PRE AMP Mic/Mag. Cartridge/Tuner/Tape/ 10mA £6.44 | £0.97
Aux + Volume/Bass/Treble
HY7 MONO MIXER To mix eight signals into one 10mA £5.15 £0.77 T
P e modules are
HY8 STEREO MIXER ;Ir"\:;oo%r;annels, each mixing five signals 10mA £6.25 £0.94 encapsulated and include
latest design high quality
HY9 STEREO PRE AMP Two channels mag. Cartridge/ 10mA £6.70 £1.01 clip-on edge connectors.
Mic + Volume
HY11 MONO MIXER To mix five signals into one 10mA £7.05 £1.06
+ Bass/Treble controls
*HY12 MONO PRE AMP To mix two signals into one 10mA £6.70 £1.01 .
+ Bass/Mid-range/Treble r:‘:o:;zﬂ':’"““t'“g we
*HY13 MONO VU METER Programmable gain/LED overload driver 10mA £6.95 | £0.89 B6 Mounting board for
HY66 | STEREO PRE AMP Mic/Mag. Cartridge/Tape/Tuner/Aux 20mA £12.19 | £1.83 modules HY6 - HY13
+ Volume/Bass/Treble/Balance 78p+12p. VAT,
HY67 | STEREOHEADPHONE | Will drive headphones in the range of 80mA £12.35 | £1.85 B66 Mounting board for
49 - 2KQ HY66 - HY77
. - . 99p+13p. V.AT.
HY68 STEREO MIXER Two channels, each mixing ten signals 20mA £7.95 £1.19
into one
HYG69 MONO PRE AMP Two input channels of mag. Cartridge/ 20mA £10.45 £1.57
. Mic + Mixing/Volume/Treble/Bass Al LL.P. modules include
HY71 DUAL STEREO Four channels of mag. Cartridge/Mic 20mA £10.75 £1.61 full connection data.
PRE AMP + Volume
*HY72 VOICE OPERATED Depth/Delay 20mA To be announced
STEREO FADER
*HY73 GUITAR PRE AMP Two Guitar (Bass/Lead) and Mic 20mA £12.25 £1.84
+ separate Volume/Bass/Treble + Mix
+HY74 STEREO MIXER Two channels, each mixing five signals 20mA £11.45 £1.72
into one + Treble/Bass
+HY75 STEREO PRE AMP Two channels, each mixing two signals 20mA £10.75 £1.61
into one + Bass/Mid-range/Treble
+HY76 | STEREO Two channels, each switching one of 20mA To be announced LL.P. Products
SWITCH MATRIX four signals into one are of British
+HY77 STEREO VU Programmable gain/LED 20mA £9.25 £1.39 Design and
METER DRIVER overload driver Manufacture

* Ready August — may be ordered now

+Ready Sep

b darad

See our advertisement on page 87 : ALLWITH ILP°S 5 YEAR NO QUIBBLE GUARANTEE

- may be now

TO ORDER USING OUR
FREEPOST FACILITY

Fill in the coupon as shown, or write details on a separate
sheet of paper, quoting the name and date of this journal.
By sending your order to our address as shown at the
bottom of the page opposite, with FREEPOST clearly
shown on the envelope, you need not stamp it. We pay
postage for you. Cheques and money orders must be
crossed and made payable to I.L.P. Electronics Ltd. If
sending cash, it must be by registered post. To pay
C.0.D. please add £ 1to TOTAL value of order. When
ordering, U.K. customers must include the appropriate

V.A.T. as shown.

PAYMENT MAY BE MADE BY ACCESS OR

BARCLAYCARD IF REQUIRED.

OF RECEIVING YOUR ORDER

Al the above modules operate from 15V minimum to +30V maximum - higher voltages bheing
ac dated by use of dropp 2 HY6E7 can only be used with the PSU 30 power supply unit.

To: LL.P. ELECTRONICSLTD. ROPER CLOSE CANTERBURY CT2 7EP
Please supply

Total purch price £
Ienclose Cheque [] Postal Orders ] International Money Order [}

Please debit my Access/Barclaycard A No




HOW IT WORKS

The circuitry of the main unit can be broken down into two distinct
sections, with the basic alarm circuitry plus alarm recorder to the
right of key switch SW1a, and the burglary-detection circuitry to
the left. The circuitry to the right of SW1a is permanently enabled
and can be activated at any time by the panic and fire inputs: the
burglary-detection circuitry is active only when the system is
turned fully on by SW1.

The operation of the basic alarm circuitry and the alarm
recorder is fairly simple. 1C2a-1C2b is a long-period monostable
(several minutes) and can be triggered by applying a high (logic 1)
signal to R13 via the D2-D3 OR gate; the mono can thus be
triggered by closing any of the fire-detecting thermostats or the
panic buttons, or by a high output from IC1d. When the mono is
triggered, the output of IC2b goes high for the duration of the
monostable period and thus drives RLA (and the external alarm) on
via Q1 for a preset period. Simultaneously, the output of IC2a goes
low and causes special-purpose bistable 1C2c-1C2d to self-latch
into a state in which the output of 1C2d goes low, driving LED6 (the
visual alarm recorder) on and activating the 1C3-1C4 audible alarm
recorder circuitry. When the monostable turns off at the end of its
timed period the external alarm also turns off, but the audio-visual
alarm recorder remains active, giving a permanent indication that
an alarm action has occurred. The monostable and the recorder
can both be reset by briefly moving SW1 {o the reset position.

The audible alarm recorder circuitry is quite simple. IC3a-1C3b
form a low-frequency astable, which is gated on by a low input
signal. 1C3c-1C3d form a high-frequency astable (a couple of
kilohertz) which is gated by the output of 1C3b. The output of the
high-frequency astable is fed to acoustic transducer TX1 via
bridge-configured driver IC4. Thus, when the circuitry is activated
by a low input signal, an audible pulsed-tone signal is generated by
X1.

The burglary-detection circuitry is designed around IC1 and is
active only when SW1 is switched to the on position. Here, the
N.O. and N.C. burglar-detecting security switches are wired in
such a way that a high voltage is normally applied to R3, but this
voltage goes low if any of the N.C. switches are opened or the N.O.

switches are closed. The R3 voltage is inverted by both 1C1a and
1C1b, so that LED2 turns on and a high voltage is fed to one input of
IC1c if an intrusion occurs; C1 and R5-C2 filter the signals from R3,
to eliminate the effects of lightning-induced signals and transients.
The other input of IC1c is controlled by the C3-R7 time-controlled
network, which causes IC1c to be effectively disabled for a minute
or so after SW1 is first moved to the on position or after the
optional re-entry switch is momentarily closed. The output of IC1c
is inverted by 1C1d and fed to the D2 input of the D2-D3 OR gate,
where it can control the action of the main alarm circuitry.

Thus, when the burglar alarm circuit is first switched on by SW1
the 1C1a-1C1b section is fully enabled, so that LED2 will turn on if
any of the security switches are incorrectly set, but IC1c-IC1d are
disabled by the C3-R7 network, so that the main alarm will not
activate under this condition. After a minute or so, however, the
IC1c-IC1d section becomes fully enabled, so the main alarm will
sound instantly if any subsequent intrusion is detected.

Note that the main Watchdog unit is powered by a single PP9-
style Ni-Cd battery, which is intended to be permanently trickle-
charged by an external mains-powered charger circuit. Also note
that the circuit is-provided with a total of seven LEDs, which give
visual indications of the existing operating mode, the presence of
sensor faultsj/actions, the presence of the charger current, and the
record of an alarm action.

The charger circuit is very simple and is intended to apply a
permanent trickle-charge current of roughly 70 mA to the Ni-Cd
battery of the main Watchdog unit. Here, the mains voltage is
stepped down, full waverectified and smoothed by T1-D9-D10-C8,
to provide roughly 13 V DC across C8. This voltage is used to power
the constant-current generator that is designed around ZD1-R26-
Q2-R27. ZD1 sets a standing voltage across emitter resistor R27,
which thus determines the emitter current of Q2: since the emitter
and collector currents of an active transistor are virtually
identical, the collector of Q2 effectively acts as a constant-current
source and is used to feed a trickle-charge current to the
Watchdog Ni-Cd via D8. LED7? (in the main unit) illuminates when
the charger is active.

TERMINAL
BLOCK1,2
(BURGLARY

SENSOR INPUTS)

SWITCHES

N.C.
SECURITY
(DOORS, J

gi\os'ss { r ! I
MAT

SWITCHES \ x X
Fig.1 Circuit diagram of the main Watchdog
unit. The external connections shown here

are given only as a guide and will depend
on your own installation.
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coupling them to the appropriate input of the Watchdog unit.
Antithug or panic protection systems enable the owner to
activate the alarm system manually if he is attacked by thugs
inside the house or suspects the presence of intruders in the
house. Protection can be obtained by mounting normally-open
push-button switches in readily accessible points near the front
and rear doors and in the lounge and bedrooms and then wiring
all of the switches in parallel and coupling them to the
Watchdog unit.
20

i
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RE-ENTRY
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BUYLINES

The piezo-electric transducer can be obtained from Ambit
International. Electrovalue are stockists for the PCB terminal
blocks. The 6 V relay, DC socket and key-switch are available from
Watford Electronics.

All the other semiconductor devices used in this project should
be available from advertisers in this issue eg Technomatic,
Greenweld etc. The Samos 002 case can be obtained from West
Hyde Developments.

Special-purpose security sensors, panic buttons and alarms are
available from specialist security companies such as Strathand
Security, 44 St Andrew’s Square, Glasgow G1 5PL.

Lo— ™ ov
oV

’ :m
D10 + /
[ l go“
-4
SK

MAINS
INPUT

NO-
CHARGER

NOTE: OUTPUT

Q218 TiP32A

.D9,10 ARE 1N4001

2D1 1S BZY88 2V7

EO

Vi
Fig.2 (Above) Circuit diagram of the trickle-charger.

Q2
{ON HEATSINK)

PROJECT : Watchdog

Burglary protection can be obtained either by using a
perimeter defence’ system that detects the intruder as soon as
1e enters the building through a protected door or window, or
>y using a ‘spot defence’ system that detects him only after
antry has been made (as he opens internal doors or treads on
concealed pressure mats), or by using a combination of the two
systems.

Selected doors and windows are easily protected with a
reed-relay/magnet combination: the magnet is installed in the
door or the opening window, opposite a reed-elay installed in
the frame, so that the relay is normally closed but opens when
the door/window is opened. All the relays are then wired in
series and connected to the appropriate input of the Watchdog
unit, so that the alarm activates when any of the protected
doors/windows are opened.

Pressure mats come in a variety of sizes and are easily
hidden under rugs and carpets. They are usually normally-open
devices, so any number can be wired in parallel and fed to the
appropriate input of Watchdog.

Modus Operandi

When planning the installation, the house-owner must try
to think like a burglar. Normally, the burglar enters a house from
an easy access point that is obscured from the view of the
neighbours, ie a back door or window. Often, he breaks in using

N.O,
THERMOSTAT: N.O.
I EloErieion PANIC tools ‘borrowed’ from the owner’s shed or garage, so these two
1 ' ] places should be included in the owner's defence system.
| Invariably, the burglar's first action on entering the property is
9.5\ 10 tosecure a rapid escape route, ie to open the back door. He then
RLA1 /0—4,“:@ EXTERNAL starts hunting for stealgble goodieg.
I ALARM Once you've designed and installed your own sensor
1 systems you can couple them up to the main Watchdog unit,.
i which should be mounted in a central part of the house, such as
= (aNic JFIRE on a landing or at the foot of the stairs, so that it can be operated
with maximum convenience. The external alarm generator,
A ~ R | D8
I ALARM
LED?7
R20 + RECORD $\
R14 18R =5 < ONARGER N | cHarceR
DA R15 37'7 100u INPUT
b3 am? k Y R25 sK1
RLA D4 H k0
- o LEDS 6V ;akzoz 31
;:%PANIC/HRE PP9
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E . ’JTDS N 1.'2AH
i L 14
12 8
11
B
R2 10
- = 12k 917
1k0 —Y—
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Q118 BC109 SW1b
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LED1,4,7 ARE GREEN LEDS ok '
LED2,3,5,6 ARE RED LEDS
1
-
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PROJECT : Watchdog

rcomplete with its own power supply arrangement, can then be
coupled to the output of the unit so that it activates when relay
RLA closes.

If you decide to mount a re-entry switch on the front door
of the house (so that you can enter the building without
activating the alarm), take care to conceal its wiring. If required,
a number of re-entry switches can be wired in parallel so that,
for example, the system can be temporarily disabled from
either the front door or the main bedroom.

The alarm system is very simple to use. The panic and fire
alarm side of the circuit is permanently enabled and can be
operated at any time. The antiburglar section is enabled only
when the main key switch is set to the on position. If LED2 lights
at the moment of turn-on it means that part of the burglary
sensor system is either open or closed when it should not be,
possibly due to an open door or a chair resting on a pressure
mat, for example. The fault must be rectified before the system
is put to full use.

If you leave the house or pass through a protected area
after turning the system on, remember-to use the re-entry
facility before returning to the unit, or you'll sound the alarm
and annoy the neighbours.

LED2 LEDY LEDS
ANODE ANODE SWias (ON) ANODE SW1b {(RESET}

(5] IEIZI
THERMOSTATS
SECURITY |
SWITCHES E’ PANIC
BUTTONS
N -
PRESSURE{ l '—-——LEDB CATHDOE

SWITCHES 5T} ——— Le07 ANDDE

Lsmz:|45A~o7 +oV FROM B1
CATHDDE I kfv?)?)s
sK1
ov
swu com
RELAY | iu ” ‘

RELAY PB1 TRANSDUCER
out

Fig.3 Overlay for the main board. Note that R11,12 and 25 are mounted
off-board.

[@ oo

Details of the keyswitch wiring. The off-
board resistors can also be seen. ETI

PARTS LIST
Resistors (all 4 W, 5%)
R1,13,18,19 10k
R2,23 1M0
R3 56k
R4,6,11,12,14 820R
RS 100k
R7 470k
R8,9 4k7
R10 47R
R15 4M7
R16,24 22k
R17,22,25 1k0
R20 18R
R21 12k
R26 2k2
R27 22R
Capacitors
C1,2 100n ceramic
3 220u 16 V axial electrolytic
Cc4 100u 10 V tantalum
Ccs 100u 16 V electrolytic (PCB type)
cé6 220n polycarbonate
c7 10n polycarbonate
c8 470 40 V axial electrolytic
Semiconductors
11 40938
1C2,3 4001B
1C4 4011B
Q1 8C109
Q2 TIP32A
D1,4,8,9,10 1N4001
D2,3,5,6,7 1N4148
D1 BZY88 2V7
LED1,4,7 0.125" green LED
LED2,3,5.6 0.125” red LED
Miscellaneous
" 909 @ 75 mA
sw1 two-pole six-way wafer key switch
SK1 DC socket and plug
SK2,3 4 mm sockets (and plugs)
™ piezo-electric transducer
RLA 6 V DPCO, PCB-mounting
PCB-mounting terminal blocks; Verocase (order code
202-21031G); case for charger unit (order code Samos 002).

ELECTRONICS TODAY INTERNATIONAL, Britain's leading electronics
monthly, is seeking to expand its workshop facility and a vacancy now exists

“"  PROJECT EDITOR

The successful applicant will be expected to be able to design and build a
variety of electronic projects for the home constructor. In addition he will
write up the design as an article for the magazine (this is the easiest part of
the job and training will be provided if necessary!).

A thorough knowledge of circuit design is considered essential, as is the
ability to maintain the magazine's high standards of constructional quality.
We are flexible as to age and experience, but would imagine that the most
likely candidate will be in his twenties or thirties and already employed as an
engineer/technician within the electronics industry.

Salary is fully negotiable and is dependent upon background

Write, in the first instance, enclosing C.V. to:

Ron Harris, Managing Editor
Modmags Ltd
145 Charing Cross Road
London WC2H OEE

MODMAGS LTD

Publishers of: Electronics Today International, Hobby Electronics
Computing Today, Video Tod
145 Charing Cross Road, London WC2H OEE. Tel 01-437 1002
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MICROCOMPUTER COMPONENTS 10 T elisoo Tome 130 | lagor O 14| MEMORIES | TRANSISTORS
- 951
LOWEST PRICES FASTEST DELIVERY 7402 ": t§8; }?." :23&% ;3,,* 2 m; :g}g g
T e 14 Pl 21143 P BC107 10p
DEVICE ICE | :DEVICE PRICE | DEVICE : 3%3 1p| 1503 15p | 14011 17p) a3z 19 | 8Ci 10p
— S —— e — -
CPUs T7aL515 0.15' | 7415377 0.97+ 7407 30p | LS04 15p \4012 18p ;_‘"‘)33 ggg gg::g g:
6502 550 | 741520 0.13 | 7415378 0.73 1410 14p1LS05 py 4013 80 ongsv  4s0p | BCIs? %
6800 3.82 | 74LS21 0.15 | 74L5379 056 7413 30p)LS10 18p [14016 a2p BC15 sp!
6802 5.74-| 74522 0.15 | 74LS386 0.29 7414 3p]LS12 2p {8017 66p LATORS | S5 »
6803 1453 | 740526 0.19' | 7415390 0.68 7416 Z5p| 1513 38p | 14019 41p | REGU pead >
6809 12.00 | 74LS27 015 | 7415393 0.61 7420 15p{ °LS14 48p | 4021 88p T0-220 801 =
8085A 8.02 | 74LS28 0.17 | cMOS 7426 35pi |LS20 18p 144022 B4p | 1505 55p | B3 10p
280 CPU 4.00 | 74LS30 0.14 | 4000 0.12 7430 16p)| [LS26 26p ||4023 20p | 12 0 | BFiss 10
Z80A 592 | 741532 0.14 | 4001 0.12 7441 B4p1|LS30 20p ||4024 aap | 1815 % | oris 1op
SUPPORT CHIPS 740533 017 | 4002 0.12 18424 64p | |LS42 84p 4025 20p | o0 oy | ohe o
6520 3.15 | 74LS37 0.17 [ 4006 0.69 7445 95p | |LS47 12p1 4021 40p | 7915 60 | Sraay =
6622 5.60 | 74LS38 0.17 | 4007 0.14 7445 90p | 'LSS1 Lp |,4029 0p 8U205 1209
6532 7.75 | 74LS40 0.14 | 4008 0.61 T47A a8p ) LS54 Z2p | 4040 81 INEAR 8U208 150p
6821 1.93 | 74LS42 0.40 | 4009 0.31 7451 160 LST3 44p | 4045 96p TIP3IA 0
6840 5.87 | 74LS47 042 | 4010 0.37 7454 16pf LS74 27p | 4049 32p | can o | TR3A @
68488P 9.38 | 741548 070 | 4011 0.13 7413 26p} LS75 44p'| 4050 d2p | WA 2 Tieea =
6850 1.95 | 74LS49 0.62 | 4012 0.19 1474 27p! LS8S T5p | 4051 59} maso 80p | 2N3oss w
6862 7.09 | 74LS51 0.14 | 4013 0.34 7475 38p | LS86 36p | 4052 B8p | iMata  160p
6871A1T 20.90 | 74LS54 015 | 4014 0.62 7485 100p | LS90 38p [14053 68p | 7a1c8 18
6875P 416 | 74LS55 0.15 | 4015 0.64 7486 30p | LS92 64p 14054 130p | 'NEsss zp
6880 1.07 | 74LS73 0.22 | 4016 0.28 7430A 30p | LSS3 57p {:4085 10p | NESCE e OIDOES &
6887 0.80 | 74LS74 0.18 | 4017 0.54 7492 40p | LSSS 110p |14060 100p | rohsios  95p BRIDGES
8212 195 | 74LS75 030 | 4018 059 74337 30p | LS9 110p 14089 2 | ‘reasos  ssp 0 "
8216 195 | 74LS76 0.22 | 4019 0.36 749 65p | LS107 44p 4070 2 | - ] o
8224 250 | 74LS78 0.25 | 4020 0.66 7496 6dp | LS109 64p 14071 2p i) o
8228 420 | 741583 054 | 4021 0.70 74107 2p | LS122 10p 114072 2p LEOS 1N4002 &
8251 4.75 741585 0.77 4022 0.68 74109 44p | LS123 60p {14075 25p g o 1N4006 by
8253 9.90 | 74LS86 0.18 | 4023 0.19 74121 32p | LS125 44p |'a076 Bdp | - Sreen Fe T IN5401 }::
8255 4.20 | 74L590 036 | 4024 0.39 4122 45p | LS126 44p | 4081 25p | |{ange i) s 2
280 CTC 4.00 | 74LS91 0.81 | 4025 0.15 74123 48p | LS132 60p {4082 Z5p W005 %p
Z80A CTC 4.90 | 74L592 0.40 | 4026 1.12 74125 50p | LS151 S5p 14083 150p wol 0
780 DMA 14.97 | 741593 0.39 . 4027 0.36 74126 50p | LS1S3 55p 114093 %p | oI SOCKETS | wo *p
Z80A DMA 1152 | 741595 048 | 4028 0.64 74132 Sop | LS1%6 80p 14502 Sefls »
280 DART 7.20 | 74LS109 0.26 | 4031 1.55 74141 48p | LS157 55p |14503 84p | - 2o 4
Z80A DART 7.67 | 74LS112 0.26 | 4033 1.30 14142 200p | LS160 4511 90p | 16 hin 10p
Z80 PIO 4.00 [ 74LS113 0.26 | 4034 1.60 74143 250p | LS16) 4517 450 | 1gpin 160 OPTO °
Z80A PIO 4.40 | 7415114 0.26 | 4035 0.85 74151A 56p | LS162 4518 #8p | 20pin o
280 S10-0 17.90 | 74LS122 0.45 | 4036 2.25 74153 65p |.LS163 4520 88p | 22pin =1 o ;‘g
280 S10-1 17.90 | 74LS123 057 | 4039 2.45 14157 65p | LS164 4543 140p g;g;,"‘ 2 | oo 1509
280510-2 17.90 | - 74LS124 1.07 0.67 74160 75p |iLS168 4555 09 | 4o pin w | oUs 150p
Z80A S10-0 2290 | 7415125 0.29 0.70 mg; 7,(5," tg}gj 4556 10p
- 4 L p -
%ggﬁgig; ggg ;itg}gg gg? 822 74163 90p | LS175 ALL DEVICES FULL SPEC.. GUARANTEED, BRAND NEW
MEMORIES 7415136 029 0.62 7l g9 | L8190 Yo% PLEASE WRITE Gh PHONE FOR GLOTATION 0F ANY
2101 3.68 | 74LS138 0.40 1.30 74165 99p | LS191 {TEMIS NOT LISTED ABOVE. SCHOOLS, COLLEGES, GOVT.
2102 254 | 7415139 0.40 0.75 74174 80p | LS192 DEPTS, OFFICIAL ORDERS ACCEPTED FOR OVERSEAS
2114 200ns 7415145 0.78 0.78 74175 80p | LS193 CUSTOMERS. NO VAT POSTAGE & PACKING AT COST
Low power 1.35 | 74LS148 1.13 0.44 74190 10p | LS221 SURFACE QR AlR
2108 173 | 74151 o 0.28 pm e ey AUDIO VIDEO SERVICES
2716(5v i 7405153 ! 2
27322:2’532 7.59 | 7415155 0.50 8.6% 74193 90p | LS324 19%%"5‘,?6%?3&2}5?“5
4116 150ns 125 | 7415156 0.50 0.62 74390 180p | LS390
4116 200ns 120 | 74LS157 0.36 0.62 74393 180p | LS393 ) Tel: 01-599 6680
6810P 143 | 74LS158 0.40 1.02
REGULATORS 7415160 0.43 1.00 —
7805 055 | 74LS161 0.43 0.88
7812 0.55 | 7415162 0.43 0.94
7905 0.65 | 74LS163 0.43 0.38
7912 0.65 | 74LS164 0.51 0.22
CRT CONTROLLERS 7415166 0.37 0.21
9364AP 864 [ 7415173 0.77 0.15
6845 1172 | 74LS174 0.78 0.23
BUFFERS 7415175 0.60 0.20
81L595 1.20 | 74LS181 1.50 0.20
81LS96 1.25 | 7418190 0.61 0.20
81LS97 1.20 | 74LS191 0.61 0.20
81598 125 | 7415192 0.69 0.67
8T26A 150 | 745193 0.69 0.23
8T28A 1.50 | 7415194 0.42 0.20
8TI5N 150 | 745195 0.42 0.20
8T97N 150 | 745196 0.68 0.20
8798 150 | 74L5197 0.68 0.45
MISC. SUPPORT CHIPS 7405221 0.64 0.56
AY-3-1015 or 3.49 | 7415240 1.01 0.43
AY-5-1013 equiva- 3.19 | 74LS241 1.15 0.80
AY-5-2376 lent  7.00 | 74LS242 0.85 0.37
MC1488 0.75 | 7405243 0.85 2.25
MC1489 0.75 | 7405244 0.84 0.67
MC14411 6.99 | 7415245 1.21 051
MC14412 7.99 | 7415247 0.41 0.63
DATA CONVERTERS 7405248 0.74 153
ZN425E 350 | 7415249 0.74 2.38
ZN426E 3.00 | 7415251 0.46 0.72
ZN427E 6.28 | 7415253 0.46 0.72
ZN428E 4.78 | 7405257 0.57 0.56
ZN429E 210 | 7415258 0.40 0.71
ZN432 28.09 | 7405259 1.15 165
ZN433 2259 | 7415261 3.12 115
Data Converter 74LS266 0.25 0.75
Handbook 1.00 | 7415273 0.97 1.00
74LS SERIES 7405279 037, 0.79
74LS00 0.11 | 7415283 0.45 0.90
74LS01 0.15 | 745290 0.60 1.15
741502 0.14 | 7415293 0.53 1.15
741503 0.14 | 7415365 0.39 250
741504 0.13 | 7415366 0:38 0.40
74LS05 0.15 | 7415367 0.38 0.47
741508 0.14 | 745368 0.38 | 4585 1.05
741509 0.15 | 74LS373 0.79 | CRYSTALS
74LS10 0.13 | 74LS374 0.79 | 4MHz 1.80
74L§ 1 o.} 5 | 74LS375 0.50 | E.&O.E.
741512 5
741513 29| [1'DL SOCHETS 8141618202224 2840
741514 Price 7 8 9141618202432
OFFICIAL ORDERS WELCOME QUANTITY DISCOUNTS AVAILABLE
MIDWICH COMPUTER CO. LTD. All prices exclude post and packing on | NAME  + o o e e e e e e |
{Dept. ETI) order under £10 {50p) and VAT {15%). N
Hewitt House, Northgate Street ALL ORDERS DESPATCHED ON DAY AAress . . o o e e e e e e e e e
Bury St. Edmunds, Suffolk IP33 1HQ OF RECEIPT WITH FULL REFUND FOR |
Telephone: (0284) 701321 c%u'T th STC():CK dI'TE:M% ord Sendto  City .. ... ... ... .. Country .. ...........
! redit Car rders . " .
“ hOl!I!eI:pi%nZ??OZ;A) 701321 Dr. Kristinas vag 31, 193 00 Sigtuna, SWEDEN
CREDIT CARD ORDERS WELCOME EUROPE Telephone (46) 76051475 _I
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A.MARSHALL (LONDON) LTD. ALSO RETAIL SHOPS AT

KINGSGATE HOUSE 325 EDGWARE ROAD, LONDON W2 01-723 4242

KINGSOATE PLACE 40 CRICKLEWOOO BDY.. LONDON NW2 01452 0181
4 LONDON NWB aTA. 108A STOKES CROFT, BRISTOL. 0272 426801

MAIL ORDER 01-824 8532 24HRA SERVICE 86 WEST REGENT STREET, GLASGOW. 041-332 4133

INOUSTAIAL SALES 01-328 1009

WE TAKE ACCESS - AMERICAN EXPAESS — BANCLAYCARD CARD - DINERS

ADD POSTAGE/PACKING 60p UNLESS STATED
VAT ON TAL — ALL ITEMS ON THIS

SEMENT SPECIALLY SELECTED FOR EX-STOCK

RY. WATCH FOR SPECIAL REDUCTIONS ON

STARRED ITEMS

CAPACITORS
RECHARGEABLE NICKEL CAOMIUM BATTERIES & CHARGERS —_— SIEMENS ELECTROLYTIC AXIAL
a7100 13 2200 36

SIEMENS LAYER 5.72560 Imm s:EAvENS LAYER 832561 10mm
001

TYPE YoLTS AV. CAP.
$101 (HP7) a 0.5AH 033 g
§Ub g((Hz;}) k 1;:“ i 3% B2 o 013 3 Ef% g‘ﬁé

ub Hi a 1.2AH d ! f
5104 (HP11) ; 1.8AH i : %00 fon Gt v ek 1 on 0 reiess
$103 (HP2) 4.0AH B
Penlight 4 Charger for 1.4 HP7 acoo a o adh MANY OTHER RANGES CAPACITORS INCLUDE MULLARD C280
Combibox FWE11 Charger for HP?, HP11, HP2 a0 od3UCH MULLARO/SIEMENS CERAMIC. SIEMENS 841070 RADIAL.
Combibox FW610 Charger for HP7, HP11, HP2 . I HIGH VOLTAGE DISC CERAMIC, ETC.

0154
0777sov toou oamoo« to m
17250v

SINCLAIR INSTRUMENTS TRANSISTORS/OI0OES STOCK CLEARANCE

LINEAR INTEGRATED CIRCUITS

Digital Multimeter
POM35 £34.50
LF 1331N a SAA 5000 i - DM235 £52.50
LF 13741H 5 SAA 5010 o - DM350 £€72.50
‘LM 3018 . SAA 5012 o e 4 X
LR EIIS00 2N 3566 . 8Cc115 d 8C214

Mas o o) Digital Frequency Meter N 3638 8c118 | 8C 2148

LM 348 d SAA 5030 b
LM 380 N14 0. SAA 5040 : REM200 £49.80 2N 3642 . 8C15a . 8C214L
LM 383 d SAA 5050 X Low Power Osilloscope 2N 3708 8C157A | 8C 2388

© LM 386N . SAS 560 sC110 £139.00 g 2N 3711 8Ci1578 . 8C 239C
LM 389N ! SAS570 TF200 Frequency Meter £145.00 g 2N 3794 8C 158 L 8C 2518
LM 340T5 I SAS 580 TGF 105 Pulse Generator. £85.00 - 2N 3T 8C 159 i 8C 253
LM 710-14 ) SAS 590 2N 3905 8Cc 1678 . 8C 3088

LM 723 CH . SFF 96800A b NEW 2N 3962 . 8C 1688 . 8C 350
LM 723C1a " SFF 96810A X IC—DMuI(ime(er T™353 2N 4286 A 8C 1698 . 8C 347
LM 741C14 0. SFF 96821A 6. LCD Multimeter TM351 2N 4400 8C1708 8C414
LM 923 ! SN 76115 ! LCD Multimeter  TM352 2N5220 scine . 8C415A

LM 1303 ¥ SN 76228 . Prescal TPEOO 2N5222 . 8C172 | 8C 416A
LM 1458 K SN 76116 rescater AC126 5 8ci172C¢ . 8C517

LM 1801 K SN 76666 5 AC127 5 8C173 d 8Cy
LM 1871 d TAA 263 { LEAOER INSTRUMENTS AC 132 d 8C 1748 | 8Cv 72
LM 1872 d TAA 521 . Just a selection AC152 . 8C188 . 8D 138
* LM 3900 1 TAA 621 ; Singletrace Osicilloscope 510A 5 £127.00 . AC 188 . 8C 182a | 8F 161
LM 3909 i TAA 700 X Doubletrace Osicilloscope 308S 3" £419.00 d AC 188K . 8C183 d 8F 177
* LM 3914 ) TAD 100 { Coubletrace Oscilloscope 508A 5" £299.00 . ACI187K . 8Cc1838 . 8F 180
* LM 3915 ) T8A 120 c LSG 16 Sig. Gen. TV/Radio £55.00 ! ACY 22 d gc183L 8F 181
LM 4250 4 TBA 500 I LOM 815 Dip Meter £45.00 A ACY 30 d 8C183 LA . 8F 194

NE 531 I T8A 550

NE 543K ! T8A 570Q

NE 544 ! T8A 810S

NE 555 I T8A 920

NE 566 ; T8A 9900 / CRIMSON ELEKTRIK HI FI MOOULES ILP HI FI MOOULES

NE 558 ! TCA 2705 B

NE 562 1 TDA 2540 Power Amp Power Amplitiers Pre Amplifiers

NE 565 4 TDA 2611 d Power Amp i HY30 £7.29 HY6

NE 566 f TLO BICP } Power Amp i HY60 £8.33 HY66

NE 567 TLO 82CP d Power Amp X HY120 £17.48 Power Supplies
CE 1708 Power Amp k HY200 £21.21 PSU30

NE 570 TLO 84CN .

CPS1 Power Unit e HY400 £31.83 PSU36

CPS3 Power Unit i PSUG0

g:isl :°W:' Unit ! MOS120 £25.88 PSU70

re Amp . 4 p!
CRRN G MOS200 £33.46 SU180

U.K. Postage and Packing + 10% Postage & Packing to U.K. included.

2N 697 o AD 161 2 8C 184L
2N 914 o AF 106 o 8C212A
2N 929 AF 109 5 8C 2138
2N 3133 . AF 126 o 8C 213L

SIEMENS LEDS

© CD4000 £0.17 * CD40138 £0. CD40248 £0,60  CD4049  £0. CD4069 £0.14 * CD4095 £1.00
CD40018 £020 CD4014 0. CD40288 £0.60 CD40508 £0. CD40718 £0.16 * CD4096 £1.00 ggm AN o ;:tggg A
CD4002 €0.20  CD4015  £0. CD40298 £1.05 CD40518 £0. CD4072 £0.20  CD40998 £1.40 3 5mm Green/Yellow €014 TIL78 £054
CD4007 £0.20 CD4016  £0. CD40348 £2.20 CDA40528 £0. CDA40738 £0.16  CD4507 £0.44 Flashing Diodes {3Hz) £€0.90 8PW3a  £118
CDA0088 £0.74 * CD40178 £€0. CD40358 £1.05 * CD40608 E1. CD40758 £0.16 CD45108 £€0.90 Rect Leds 2.5 x 5.0mm Red £€0.12 SFH205 €0.80
CD4009 £0.40  CDA40188 £O. CD4040 £0.90, * CD4063 f£1. CD40818 £0.16  CD4511 £1.02 Rect Leds 2.5 x 5.0mm Green/Yellow  £0.18 ORP12  £1.20
CD4010 £0.40  CD40198 £0. CD40418 £0.80 CD40668 £O. CD4082 £0.20  CD4514 £2.20 4N25 £€0.90
CD40118 £0.20  CD40208 £O. CD40428 £0.64 * CD4067 £4. CD4085 £0.90 CD45208 £€0.90 . p——

MA 1032 Oigital LCD Clock Module
CD4012  £0.20  CD40228 €£0. 8 CD40478 €1.02  CD4068 K CD4086 £0.90  CD4522 £1.10 15" 12 or 28hr mode, 24 alarm with on/oft control,

sleep timer, snore timer etc. 1.5v batt. low consumption

MA 1026 Alarm/Thermometer Module £11.50
MA 1003 12v Car Clock Module, Special Price £12.50 whilst stocks last

SN7400 €019 °* SN7420 €O. SN7445 £0.91 * SN7460 £0.15 * SN7496 £0.20  SN74164 £0. NSN3914, 3915, 3916 End Stackable Led Bar
SN7401 £019  SN7423  fO. SN7446 £0.24 * SN7472 €020 ' SN74107 £0.20 SN74165 €O, hs Arrays with Driver All @ £4195 each.
SN7403 €019  SN7426 €0, SN7447 €0, SN7484 €0, SN74121 €020 * SN74174 g Lot ve g S NEEAT5a0

+ SN7408 €015 SN7432  £0. SN7448 £0.30 * SN7490 £025 ° SN74141 £0.24 * SN74182
SN7410 €019 * SN7430 €0, SN7450 €019 * SN7491 €035 SN74145 £0.77 * SN74190

¢ SN7412  £0.15 * SN7441 SN7453 SN7492 b SN74155 . SN74192 .
SN7414  £0.55 * SN7442 SN7454 SN7493 b SN74157 b SN74197 . PRESENSITISED POSITIVE FOTO RESIST PC BOAROS 1.6mm THICK

SIZE SINGLE SIDE DOUBLE SIDE
100 x 160mm £1.40 £1.65
100 x 220mm £1.95 £2.05
DIGITAL FUEL STRETCHER SYSTEM GIVES ACTUAL Mpg. OR L/100Km 203 x 114mm £1.70 £2.10
EASILY FITTED — SUITABLE FOR MOST CARS. £58.50 p/p £1.30 2534/ x/2205mm 3,75 £4.50

FLOW SENSOR S8011 £14.75
SPEED SENSOR $8010 £11.95 KIT FOR UV EXPOSURE UNIT FOR DEVELOPING FOTO BOARDS

SEND LARGE SAE FOR DETAILS OF SENSORS & PARTS TO BUILD OWN FUEL STRETCHER SYSTEM. COMPLETE WITH BOX & GLASS SCREEN 228 x 152mm £34.50
MINIMETAL DETECTOR FOR LOCATING PIPES/CABLES UNDER PLASTIC — A MUST FOR EVERY HANDYMAN £9.95 OR WITHOUT 80X £19.50

] = ALL PRICES EXCLUSIVE OF VAT
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Although not strictly part of the review intended, | could not resist the prospect of a chance at the 3300 power
amp. Rated at slightly less than twice the power of the 109, it promised to be an interesting beast under test.

As you can see from the test results it did not disappoint. The PSU contained herein is rated in excess of 1 kW in
order that constraints upon this part of the design never become a stricture on the amplifier as a whole.

The sound quality produced by the 3300 is little different to that of the 109, as might be expected. If anything
I'd give the 109 the slight edge under dynamic conditions, using a domestic system. Maybe the separate supplies,
although individually lower rated impart to it a better coherence under hard drive. Otherwise all comments made

herein on the 109 apply equally to the 3300.

The unit was primarily designed for studio usage, of course and so would be much more rugged — witness the
massive metal work, % ” jack connectors (or Cannons), fan mounting holes etc. etc.

The normal recommended retail of the beast is around £650, but interested parties should contact Monogram
for the present price which is more £200 less than this, since the model is being phased out to allow the c..npany to
concentrate on the 106/109 range. At under £400 the 3300 is excellent value indeed for those needing a lot of power

into any loading conceivable.

TABLE 2
Table 2. Test results: Monogram 109
~  and 3300 power amplifiers
Sl 109 3300

Power output: 120 W (8R) 215 W (8R)
(both driven 274 W (4R) 347 W (4R)*
per channel) 430 W (2R)*
Transient
delivery: > 300 W (4R)* > 400 W (4R)*
Half-power
bandwidth: 10 Hz-70 kHz 10 Hz-50 kHz
THD: <0.05% (20 Hz- <0.05% (20 Hz-

) 20 kHz at 120 W) 20 kHz at 200 W)
Damping
factor: >150 (20 Hz- >100 (20 Hz-

20 kHz2) 20 kHz)
>400 (<1 kHz2) >400 (<1 kHz2)

Hum and .
noise: —100 dB (ref 100 W)— 120 dB (ref 200 W)
Input
.impedance: 10k 15k-22k (gain setting)
Input
sensitivity: 0dB (775 mV) 0dB (775 mV)
Price: £340 (including PSU)EPOA (see above).

*Burst power and sustained power into 2R is given in this
form because both these amps exceeded my test rig
capabilitilies. From current measurements it would
appear that the 109 delivers in excess of 450 W into 2R
and the 3300 around 560 W. Both figures are the highest |
have measured from a domestic amplifier and illustrate
an unrivalled ability to provide undistorted and
unclipped power into any load.

As the output impedance is less than 600R, long leads to
power-amps are no problem, as the load will not affect
frequency response.

Overall the standard of construction is very high indeed
and a clever PCB layout minimises both interwiring and
noise/hum paths within the box. A toroidal transformer is fitted,
to aid the hum figures still further.

As you can see from the spec the standard is a high one —
and the 106 exceeded that spec on every parameter | measured,
In some cases it bettered the limits of my test gear, thus leaving
me simply to agree that the figures are ‘reasonable’!

Powerful Amps

The 109 power amps are separately cased, with the PSUs
also residing in their own matching case. The two amp cases
share a common front panel and are linked together by the
casing system. Sensible power connectors are employed, and
good large screw terminals are provided for speaker
connections. Little points maybe, but correct connectors
Edicate that thought has been expended on all aspects of the

esign.

. Input is via phono plugs — and all preamp outputs will be
of this variety also. Being a confirmed hater of all things DIN, |
find this most encouraging!

The PSU for each channel — they are separate — is rated
at more than that required for 100 W output (we will return to
this later). Toroidal transformers are again present and the
constructional standard is impeccable. It is nice to be able to
praise a British company for finish and construction for a
change — too often is this the sole preserve of Oriental
offerings.

Circuitry is of a mode entitled ‘enriched bias’ which means
that for 90% of the available output, the amplifier runs in pure
class A and will only switch to AB at powers in excess of that
90%. In this way class A sound can be obtained without the
otherwise necessary hardware.

It is worth noting that Monogram marketed a design using
this configuration many years before the japanese production
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Muitipie triggering is rare, even at high noise ieveis, duetoa
hysteresis level detector (4093) and the use of CMOS circuitry
throughout means low current consumption (less than 50 mA,
inclusive of the light source current) and therefore portability. A
stabilised voltage supply (78L05)for certain parts of the circuitry
ensures a stable operation of the preamp and reliable frequency
reading for a battery voltage as low as 7 V.

Construction

The construction of this project should present no
problems if the overlay and photographs are followed — the
only precautions are to avoid touching the IC pins in case of
damage by static, and to keep the PCB clean in order to
minimise leakages around IC2. The sensor assembly is fairly
easy to make, using a small piece of scrap aluminium and a
Velcro band. The leads to the sensor should be shielded — see

A RV1 LED1 LED1

the photographs.

To calibrate the unit a reference frequency has to be fed to
the input — the simplest method is to place an LED in front of
the phototransistor. The reference frequency required is quite
low and can be obtained either from a low frequency generator
or by dividing down from a higher frequency (or the 50 Hz
mains). With the reference at 0.66 Hz, adjust PR2 to give a zero
reading on the scale — this corresponds to the minimum
reading of 40 beats per minute. Now alter the reference to a
suitable upper limit (eg 2 Hz gives an FSD of 120 beats per
minute), and adjust PR1 to give FSD on the meter.

Many interesting experiments can be set up with this piece
of equipment, although it must be pointed out that non-
approved instruments cannot be used for medical purposes.
Female readers wishing to participate in experiments on the
heartbeat rate of staff members should apply to the editorial
department at the usual address.

LED2 Cc

ANODE CATHODE ANODE

__R5_
R4

D RV1
AND
X1

HOW IT WORKS

LED1
CATHODE

Ic1
o PR2 9V VIA SW1
] [R14_| M1 —Ve
AV @:@ M1 +Ve
. 4
R9 ov

Fig.1 Component overlay for the Heartbeat Monitor. Several of the
resistors are mounted vertically. In our unit the wires from points A-D
were taken to a DIN socket on the front panel; the sensor was then
connected via screened cable in a DIN plug.

BUYLINES

The circuit consists of a signal extractor and conditioner, followed
by a very low frequency meter.

Infra-red light is emitted from the LED in OCS1 and a small
fraction is reflected back to the phototransistor from the
bloodstream. The photocurrent from the sensor is sunk by IC2a, an
enhancement mode MOS transistor which acts as an adjustable
current source with a gate voltage of about 3 V. The R2/C2 network
fixes the rate at which current sinking can alter: any variations with |
a higher frequency are passed on to the next stage via C3.

Transistors IC2b,c form an inverting pair polarised to half
supply voltage by R3 — the gain of this stage is fixed by the ratio of
C3 to C4. C5 transmits the signal to the next stage formed by
inverting pair 1C2d,e, polarised by R4 and offset by R5 so as to
switch over only on the positive peaks of the signal. This is a high
gain stage as the signal is fed directly to the inverter input.

All the previous stages are working at very high impedances as
the photocurrent is of the order of nanoamperes. All the MOS
transistors are working linearly in this circuit.

Any noise in the signal is removed by IC3a, a Schmitt NAND
gate, which provides a clean digital impulse for the frequency
meter. The output of IC3a also drives LED1, giving a visual
indication of the beat rate, and gates on audio oscillator IC3b.
Gates IC3c,d effectively double the driving voltage to the audio
transducer.

The frequency measurement is made by locking IC4, a 40468
phase-locked-loop, onto the heartbeat frequency and displaying
the control voltage of the PLL VCO on an analogue meter. This is
just about possible if C7 is a good quality capacitor and with high
resistances at R9 and R10. The linearity is very good, and the,
design of the low-pass network means that the instantaneous
frequency of each beat can be displayed. A smoothed voltage from
C9is buffered by IC5 in a voltage follower configuration and both,
the maximum and minimum frequencies can be calibrated using
PR1 and PR2 respectively.

The only unusual component used in this projectis OCS1, a TIL139
optically-coupled switch used as the sensor. This device is
available from Marshall's and Watford Electronics. The PB-2720 is
available from Ambit International.

You should be able to get Velcro from the haberdashery
department of any large department store.

8
<
—

ig
Te
I
a3
22
R2
R1 8
330R oV
[
I+ ic2s
c2 }
100n
T '

Fig.2 Circuit diagram of the complete unit.
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PROJECT : Heartbeat Monitor

The parts that make up our sensor, and (inset) the completed assembly. The optoswitch is sandwiched
between sheet aluminium and the Velcro strips are clamped by the Perspex squares. The finished
sensor is fastened to the thumb by the Velcro strap with OCS1 in contact with the skin.

Resistors (all 4 W, 5%) C3 22y 16 V tantalum
R1 330R C4 47n polyester
R2,5 10M C5 2u2 35 V tantalum
R3 M3 c7,9 1u0 polycarbonate
R4 1M2 (o} 220n polycarbonate
R6,7,11 1k0
R8 15k Semiconductors
R9,12 1M0 Ic1 78L05
R10 6M8 ic2 4007UB
R13 M8 Ic3 40938
R14 10k Ic4 4046B
Potentiometers Ics cA3140

CS1 11139
RV1 100k linear with integral switch L&) T
PR1,2 4k7 miniature horizontal preset

Miscellaneous
Capacitors ™1 PB2720
C1,6 10n polyester M1 1 mA FSD moving coil meter
C2 100n polyester Battery holder (six HP7)
FESETTE ST T e T T T T T 7
',I o oS
I

1C4 IS 40468
IC5 IS CA3140
OCS11STIL139

PHASE"
COMPARATOR

l.

R9
M0

£9
° L
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CLEF eiecrronic MUSIC
MASTER RHYTHM

As published in Practical Electronics ’

FULLY PROGRAMMABLE
TWENTY-FOUR PATTERNS

EIGHT PARALLEL TRACKS
TWELVE INSTRUMENTS
SEQUENCE OPERATION

Kit includes all components to
build this comprehensive User’
‘Programmable Rhythm Generator
in an attractive metal case with
finished case, hardware and wire.

rmumnsiw | STRINGS £174
k i N Versatile String Synthesizer with
split keyboard facility and impress-
ive voices. 49 note organ diode

keyswitch plus two-phase Chorus.
iating piano

keyinertia by ﬁOTOH-CHORUS

patented techni- £39

que. i Two-speed Rotor simulation plus
y Four mixable Three Phasg Chorus on a single 8’
oS for x 5" p.c.b. Mains P.S.U. included.

] ser?oqs tone
e——— b on KEYBOARDS
SIX OCTAVES £207 | chorus and ‘Square Front with two hole
; 7% OCTAVES £232 | | Hanger effects: actuator—easily cut.
N Cabinets, P.A. 49 NOTE £25; 73 NOTE—£41
. & Manufacture. 88 NOTE £49.50

OUR PRICES INCLUDE V.A.T., CARRIAGE AND INSURANCE
Please send s.a.e. for complete lists or use our telephone BARCLAYCARD service.
Very competitive EXPORT rates — in Australia please contact JAYCAR in Sydney.

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM

CLEF PRODUCTS (ELECTRONICS) LIMITED €%
44A BRAMHALL LANE SOUTH, BRAMHALL,
STOCKPORT, CHESHIRE SK7 1AH. 061-439 3297

The most ad-
vanced form of
Touch Sensitive
action simue.

THE BODY OF ANY
SYSTEM

Let’s face it — you
can’t produce as crisp
animageona
domestic TV as you
can on a Crofton

monitor.

gin. Crofton Monitors

Typically P4 White............... £64.97
P31 Green........cuiiirinnns £79.32

These monitor prices are depcndnm-

:ﬁon sterling/dollar conversion rstes.
SHUGART FLOPPY DISK DRIVES one us for uo-to-date prices,

No case. No power supply.

SAA005%in. S.5.5.D. i oo £149.05
SA 450 5%in. D.S.S.D.. ... £283.31
SAB008IN. S.5.5.D. oot £340.52
FLOPPY DISKS —~ BOXES OF TEN

Single-sided 35/40 Track ........cccomemmccimsisss s £26.45
Double-sided 35/40 Track BY4iN. .......ovvvveveeniiiiiiinniiii e £37.95
Single-sided 77 Track ... £41.40
Double-sided 77 Track BY4IN. ...cccccoriciiiiiiinniniiniinniessiassssssnane. £47.15|
Single-sided Bin.........cooeviiviicninicinnnnn I ———t .. £40.25
IKEGAMI 12in. MONITORS

PAWNRILE ......coveveceereensncrsenenenssrenses e e s nnniens ... £171.50
P31 GrBN...covveeceeec s s ... £184.97
2/3in. FULLY INTERLACED C.C.T.V.CAMERAS...............cocernrrvsrnrnrs £149.00

ALL THE ABOVE PRICES INCLUDE V.A.T. AND CARRIAGE

BN  ALL MAJOR CREDIT CARDS
Lammak ACCEPTED:Small surcharge

CROFTON ELECTRONICS LTD.

35 Grosvenor Road, Twickenham, Middx, TW1 4AD
01-891 1923/1513

LOW PASS FILTERS

TOKOQ’s recently expanded
LPF series covers from the
audio spectrum through to —1
20MHz in a series of LPFs
for mpx, video, radio etc.

Chokes. block filters. ceramic filters, resonators,

& The LPFs are based on
Now from 10kHz to 20MHz 7&10mm formats with
up to 4 LC tuned ele-
ments per block. Many
stock types available.

IFTs, oscillator coils, audio filter blocks cte.

1r""1"'_‘1

FTINTTYIIRIST] 2 & 3 elements available
Y - IPY WO I Fcaturing low insertion losses,
-80dB at the

+/- 21.4MHz
points. Ask
for details.

VIDEO FRAME STORES

CERAMIC RESONATORS &

PIEZO SOUNDERS

Audio buzzers now
down to 1kHz - low
cost 400-600kHz

h crystal replacements

for MPUs, RCs etc.

Low cost - wide range.

Video frame stores are a new add-
ition to TOKO’s memory product
range. They permit easy analysis of

525/625 operation
512 pixell/line
Local or remote control

low dose X-Ray pictures, digital
processing of picture information
(including the VFM10D with 8"
disk drive) with much better

Top/bottom & L/R reverse
Models available with digitized 1/0

* % % % %
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term current delivery and, equally important, current-sinking
capability far in excess of any known Class AB power amplifier
of similar rated output power.

Amp Of Substance

The output stage is quite substantial, using a total of six
250 W power transistors. Fairly ‘old-fashioned’ power tran-
sistors have been used (the M)4502/802 family) in preference
to some of the higher performance devices now available.
They have been chosen because the die used to mount the
semiconductor junction is of a large area; the device is quite
rugged and can handle high currents. The short-term current
capability of the output stage is, in fact, of the order of 90 A,
somewhat in excess of the current capability of the wiring!

The power supply is equally substantial, using a 500 VA
toroidal mains tranformer and two massive computer grade
reservoir capacitors. These components are expensive but
essential. The rest of the construction is equally massive witha
steel chassis supporting six very large heatsinks. However,
construction is straightforward provided that the builder has +Ve
strong arm muscles, and circuit alignment simple — there are
but two adjustments — quiescent current and DC offset

voltage nulling.

- b i " a1
Construction >
The constructional layout shown in the drawings and

photographs should be followed as closely as possible. (With NP
such high currents flowing down the cable forms, problems can R1
easily occur if too many changes are made.) The heatsinks and

the power supply components are assembled onto the base-

plate and wired up in accordance with the wiring diagram. The

recommended wire types and gauges should be adhered to. e ElC i 2l
1

—0
QUTPUT

— A

+Ve
ki
"FEEDBACK - Q13
' N
Ev ' _A_ Q22 Q26
\{:]
Q23 %

e
Q30
Sk QUTPUT
o3 N\
{ ! Z_ L —v Q27 Q31
4
INPUT a1
N \Y,
015 ( r
Q2 (B
\/ v
AN et
04 Fig.2. A ‘flow chart’ circuit diagram illustrating the operation
of the System-A amp.
i
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PROJECT : System A Power Amp

Left: a detail shot showing how the PCB is

NOTE:
BR1 IS 200V, 10 A BRIDGE RECTIFIER
BR2 IS 200V, 1 A BRIDGE RECTIFIER

A 4

|

wired into the case. —O +Vs
\ » 5 —) —Ve
L Ts1 >
FS2 f 3
L2 '
NO—

Figure 4. The PSU circuit used to drive the

power amps.

BUYLINES

Most of the components specified are readily available from the usual
suppliers except for the connectors and the low noise transistors. The
board-to-board gold-plated connectors (horizontal, 45°) are type
434172, and the vertical input-to-board connectors are type 434-188.
These are available from RS Components Ltd, and can be ordered via a
local stockist.

Kits of parts for the System A amplifier are available from Jelgate
Ltd, 215 High Street, Offord Cluny, Cambs. Prices are as follows:
Preamp Kit 1 containing two chassis (preamp and PSU), toroidal
transformer, and all the chassis-mounting components; £28.
Preamp Kit 2 containing the A-PR and A-PSU PCBs and all components;
£26.

Preamp Kit 3 containing A-MMJA-MC PCB and components; £12 for
either version.
Set of four input transistors, selected for low noise; £2.
Power Amp Kit 1 containing all the metalwork, heatsinks and chassis-
mounting components; £105.
Power Amp Kit 2 containing transformer, capacitors, power supply com-
ponents and power transistors; £65.
Power Amp Kit 3 containing A-PA PCB and components; £23.

All these prices are exclusive of VAT and carriage. The cases are all
ready-painted and screen-printed. Items can be bought separately; a
comprehensive price list can be obtained from Jelgate.

Ra2
5k6
—AAAN "
A12
120R a0
\ fu_o
AAAA +a0V
A6 ] +
12k .
| 00u
az4 az
as az0
RO
b Q22 az a3o
R32 A36 R38 K]
2 ( &R oR22 160R 3% 160R 0R22
a
as %
A3 [ nig OUTPUT
R DR22 R39 c8
& A33 %2 Ry 0R22 220n
‘ 160R
R41
= az3 a1
az7 an
a2
as ) I
4 [ [ [
g —0
: 3 L —4ov
R11 R13
3k9 120R
R1S Ve
680R



PROJECT : System A Power Amp

| PARTS LIST
Resistors (all %W, 5% except where stated) C4,59 100u 6V3 tantalum
R1 47k Ceé,7 100p miniature ceramic
R2,10,26,27 1k0 («] 220n polycarbonate
R3,22 10k c10,11 15,000u 50 V electrolytic (Sprague type
R4,9 560R 36D)
R5,11 3k9 Cc12,13 470u 63 V electrolytic (PCB type)
R6 12k
R7,8,23 2k7 Semiconductors
R12,13 120R Q1,4,8,9,10,17,18 MPSA06
R14,15 680R 4 W Q2,3,5,6,7,19 MPSA56
R16,17,28,29,32,33, Q11,13,14 MPSA93
36, 100R Q12,15,16 2N6515
R18,19,20,21 200R Q20,24,28 BD379
R24,25 22k Q21,25,29 BD380
R30,31,34,35,38,39 0R22 2W5 Q22,26,30 M)802
R40 10R1W Q23,27,31 M})4502
R41 10R 2 W (not wirewound) ZD1,2 15V,1W3
R42 5ké
R43 18k
R4 300R Miscellaneous
swi1 DPST mains switch
Potentiometers 51 Thermal cut-out switch
PR1 20k miniature horizontal preset LP1 Red neon
PR2 2k2 miniature horizontal preset LP2 Orange neon
F$1 1%" 5 A—10 A (to suit loudspeaker)
Capacitors FS2 20 mm 315 A
Cc1 10u 35 V tantalum Toroidal transformer, 1%* chassismounting holder, 20 mm panel-
C2 1n0 polystyrene mounting holder, phono input socket, loudspeaker screw-terminals,
Cc3 chassis and heatsinks, mounting hardware.

100p polystyrene

Figure 5. Component overlay for the power-amp PCB.

Next month: we conclude the amplifier project with
the PSU and interwiring details.

PIN CONNECTIONS

+40V
—-40V

Q30 emitter
Q26 emitter
Q22 emitter
Q23 emitter
Q27 emitter
Q31 emitter
Q30 base
Q26 base
Q22 base
Q23 base
Q27 base

IEXRT—TIOMMgOm>

Q31 base

Wire link to pin Y
(underside of PCB)
Q17 collector
Q17 emitter

Q17 base
Transformer .
Transformer
Output

Wire link to pin Z
(underside of PCB)
Input

Ground

¢

xXs <cHvwmEOv OZ

;

)

ETI
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| QUALITY DOES NOT HAVE

TO COSTVERY MUCH!

All models
multi-speaker systems "

“With controls, attractive woodgrain finish.

RMS ratings for 8 ohm.
126012" 4 speaker system 60 watts
26%" X 14 X 117 .. . ET18.95 pair

15.90 15" 6 speaker system 90 watts 28"
X 17" X 11‘/7 ..... £135.98 pair

oN DEMousmMion_m CALLERS
,Collection only

COLES

CIRRUS
BOOKSHELF
SPEAKERS
Teak or walnut finish,
s in | JYC BELY DRIVE
Response 95Hz-25KHz . TURNTA__BLE
JVC TURNTABLE WITH FREE AUDIO

TECHMNICA AT108 STERED CARTRIDGE.

“Small high quality hi-fi bookshelf speaker system with « Balt drive
the latest Coles Advanced Technology providing « 127 Patiar « Calibraled counter-alsnce
amazing response for such small speakers, particu- E

i
e ey O £96 |+ mivon -
i » Size 174 x 1 -
léi;gg‘s( RANGE OF CHASSIS SPEAKERS ALWAYS IN | /P 156 £29_95
. TV SOUND FROM
YOUR HI-FI

mﬂplny“.dmwnluwhl
sacket of youw FM Wuer. 9 veit battery operated
pmuyuwmhun . bt jmst

* Fmsd slow-motion drive {Mk Il})
(UK Post etc. 65pl

o Demensrten o oo £171. 50

PIEZO TWEETERS

&&

WNow | In wices |
lhlmlu twesters, Ne

cressever roquirad. Saitable wp 0 100 watls — mers’

in series.

1 m-nqolnhrhu/u/rm .. £8.95

Cqu‘mnt vory

i 2 Twestor bora for hHi/disca/ps .. ... . cs 50

. 3 Popelor hitisnd élaca ............

Prefessienal sound hi-(| speaker kits with high 4 Flattypa i ..., 0 50000055000 ;3 .!ll
(80-9248). Extonded froquency rospenss | Ou Demensiraion io cakers. T

- 225 5020k, 253 35-25kiz]. Designed and | /5 Sy tp 154 Hems) |

- made in Scandimavia to Ihe Righest guality. AUl i - ———
STEREO ACCESSORIES

supplied with complate cahisat pians, twesters/
_ crassovers/ieads sic. % On Osmensiratien e
calers.

* GE1305 Hi-Fi mp-cy Equaliser .. £59.93-
- .'ff‘.?f??’.‘.‘.‘.’?‘f.’.‘.’.‘?'.‘.’ CSopeie | % APH 200 Pk prgramme ot o it}

* WS3219 Twia Scaie 1vio extpit I-'u'.'r 2o

* MC350 Tape oche shamber - . . - o= m

.'nio’ia’iii’bih’sh’.’.;ﬁ S e " miom FREE CATALOGUE
....................... L o
 [UK-C/P E1.50} speakers/siereophenss/microphones/mixers/PA
COMPLETE RANGE OF SEAS oquipment ¢ic — wé mech mars!
CHASSIS SPEAKERS ETC Phes huge rangs of tast equipmest.
ALWAYS W STOCK ALL PRICES INCLUOE VAT
ALSO STOCKISTS FOR SEND LARGE 20p SAE

AUDAX, GOODMANS, KEF, PEERLESS ETC.

PRICES CORRECT 1-6-81.
Cubegate

AUDIO ELECTRONICS .

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND.
TELEPHONE 01-724 3564 OPEN 9-6 Mon-Sat

ALSO AT HENRYS RADIO,
404/406 EDGWARE ROAD, LONDON W2 1ED

ORDER BY POST OR TELEPHONE WITH BARCLAYCARD/ACCESS
OR CALL IN AND SEE FOR YOURSELF
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CA3012 45p SAJ110A
CA3080 50p SAS580
LM324 60p SAS590
LM741 15p TAA320
LM1458 40p TBA120S

LM3900 60p TBAGS51

MC1307 75p TBA661B
MCi310  100p TBA80O
MC1349 ~ 90p TBAS8IOS
MC1350  90p TBA920
MC1558  100p TCA270S
NE535T 50p TDAQ470
NE555 22p TDA1010

LOW PROFILE IC SOCKETS

l4pin—12 100 (150 £10)
16pin—10 100 (130 £10)
2pin— 7 100(100 £10)
24pin— 6 100 (70£10)
40pin— 3 100 (40£10)

For larger quantities
please phone for prices

SPECIAL OFFERS

LM1011N (DOLBY B I/C) c/w data £250

TDA2020 (20 watt amp)

MM57105 (PAL colour TV game 1/C) £2.00

MM53100N TV clock timer) £2.00
AY-5-1013 (UART) c/w data £2.00
Z80A c/w data £5.00
4116-4 c¢/w data £1.75

Red LEDs .2”
MISCELLANEOUS

80-way DS .17 " pitch edge connectors £3.00

16-pin DIL 4 p/co switch
CMOS

4001B — 6

4011B -7

4013B - 4

MAIL ORDER DEPT.
(Callers please phone first)
BOWNESS MILL
SHAWCLOUGH RD
WATERFOOT

- ROSSENDALE, LANCS
TEL: ROSSENDALE 215556

ELECTRO
SUPPLIES

LINEAR ICs

'Diodes, c/w mounting kit

Prices include VAT, please add 50p P&P
S.A.E. for Lists

150p TDA1170  175p
100p TDA1190 200p
100p TDA2524 150p
40p TDA2541 150p
60p TDA2560 150p
100p TDA2581  175p
125p

70p SPECIAL OFFER
80p AY-5-3507 DVM
150p CHIP (with data)
150p £2.00 (limited
150p quantity).

150p

35-amp 50-volt Stud

4£1

Semi-conductor Packs.

Diodes/Transis-

tors/SCRs/ICs. over 100
items (no rejects)

£1.50 each, two for £2

£2.50

12 for £1.00

£1.00

£1.00
£1.00
£1.00

RETAIL SHOP
(Open 6 days)
6A TODD ST
MANCHESTER
(next to Victoria Stn.)
TEL: 061-834 1185
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amplify the pipe tones, but violins and brass also need ‘space’ to
develop proper tonality, and even amplified guitar will sound
thicker and richer in an acoustically ‘live’ environment.

Second, a musician needs to hear both his own instrument
and those of the others in the group; this is not always easy in
studios where the total sound pressure level attenuation over 10
feet can be as much as 56 dB! For the recording engineer,
however, this very heavy damping is necessary — some would
say essential — if he is to make clean recordings. Too much.
acoustic reverberation produces a muddy, bass-heavy sound
from ‘individual instruments and will cause ‘spill’ (acoustic
crosstalk between a sound source and adjacent microphones),
reducing the separation between tracks of the recording and
probably resulting in a blurred stereo perspective and/for further
loss of clarity.

Critically damped acoustics allow the engineer maximum
creative freedom and control. Reverberation and tonality can
be easily adjusted using the sophisticated electronics of the
mixing console and ‘outboard’ signal processers, whereas he has
very limited influence over the acoustic characteristics of the
studio itself. In fact there is nothing ‘magic’ about acoustically
‘dead’ rooms; many producers and musicians will avoid them at
any cost. The ultimate criteria is ‘the sound’, so that one studio
will develop a reputation as a good rock’n’roll studio while.
another will be popular for disco or advertising jingles.

In recent years, the design and construction of recording
studios has itself become an industry, geared to producing the
‘perfect’ recording environment. Inevitably this involves a
compromise between the conflicting requirements of engineers
and musicians. A practical solution is to provide more easily

oTA’E MOVE AND
OPTI HRECT ENSO|
TAPE SENSOA o »

%

BEQ2300

EXPANSION RACK
DELAY UNIT
TLS-INTERFACE

MICROPROCESSOR

TAPE DECK
INTERFACE

COMMAND
RECEIVER

‘OSCILLATOR
131072 MHZ

VARISPEED
INTERFACE

"*O 70 CAPSTAN SERVO

FROM:
TAPE END SENSORS
PRESSURE AOLLER SWITCHES
EDIT CONTROL.

VARISPEED

|/

| SYNTHESIZER

SPOQLING MOTOR
RIGHT

PAESSURE ROLLER AND
BRAKE LIFT SOLENDIDS

FROM
BRAKE CIRCUNT, RIGHT

SWITCHES

=t

DATA
REGISTERS

N\

=

Z

FEEDBACK
AMFLIFIER

e W/ﬁ,,

=)
QUTPUT AND
POWER AMP

QUTPUT AND
POWER AMP,

)

>/

Sl

“*

=T —
EF OEvECTOn ) gy |G===]  reromcx J FOWER Ao,

J

TO COMMAND
RFCEIVER

Fig.1 Block diagram showing the spooling motor controls and sensors of a
48

TO COMMAND
RECEIVER

multitrack recorder/reporter (Studer A800).
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£ 39

incl.VAT& P&P

G

'MICRON' may sound small - but we all know that it's much larger than an atonm!

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micron,
a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
Micron represents an ideal starting point in personal computing. We've taken a full O0.E.M. licence
for Microsoft Basic, which means that you'll have the support of the most popular Basic available,
(as used on PET, APPLE, TANDY etc.). If you want to expand Micron there's no problem, just move into
the system rack and choose from the range of Microtan modules. Read the information, study what the
magazines have to say about us and compare what we have to offer with other systems, then we feel

Lsure that you'll be convinced that we've produced an excellent product. J
CFULLY BUILT, TESTED AND CASED. 1 rSOFTWARE j
© 6502 BASED MICROCOMPUTER. O 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASIC COMMANDS.
© 8K RAM. O INTEGER AND REAL NUMBERS.
O 32 PARALLEL 1I/0 LINES. O INTEGER AND REAL ARRAYS.
©2 TTL SERIAL I/0 LINES. O INTRINSIC FUNCTIONS: ABS, INT, RND
©1 SERIAL I1I/0 PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
© 300 / 2400 BAUD FILENAMED CASS. INTERFACE.|]|© USER DEFINED FUNCTIONS.
© DATA BUS BUFFERING. O READ AND DATA STATEMENTS.
O MEMORY MAPPING CONTROL. O DUMP AND LOAD PROGRAMS.
O 71 KEY ASCII KEYBOARD, INCLUDING NUMERIC © PROGRAM EDITING COMMAND.
KEYPAD. O STRING FUNCTION FOR TEXT I/0.
L0 POWER SUPPLY INCLUDED. J O BASIC CAN CALL MACHINE CODE SUB-
ROUTINE.
O USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
© XBUG.
COMPUTER SYSTEMS LIMITED © DATA CASSETTE FILE HANDLING IN BASID

Forehill Works |
Forehill Ely Cambs England rei: (o3s»3e33

ETI AUGUST 1981



microtan 65

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
them for just £49.45! Cassette interface, 16 I/0 lines, two 16 bit counter timers, data bus buffering,
memory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 I/0 lines and two more counter timers
a serial I/0 line with RS232/20mA loop and full -nodem control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler (translator) and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. 0.K. so you
want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.
RAM freaks will be pleased to hear that our system mother board offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack
(as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The systenm
rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/0
modules, parallel and serial offering upto 128 I/0 lines organised as 16 8 bit ports and 8 serial I/0
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interfacé, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for more details, and find out how you can get started

for just £79.35! ALL PRICES QUOTED INCLUDE V.A.T.
{ AIM 65, KIM 1, SIM 1 USERS- READ ON! 4‘\ . . : :
. Please underline the information required.
Y We h duced N i i
e have produced a T V' interface module which simply ATM T.V. INTERFACE. MICROTAN SYSTEM.
connects to the expansion socket of your computer and
produces a display of 16 rows by 40 characters! Of even NAME :
more interest will be our Buffer module, which allows '
you to expand into our system rack, giving you access ADDRESS:
full f Mi 3
\Eo the full range of Microtan modules .

PLEASE ENCLOSE 12p STAMP. THANK YOU.
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FEATURE

SPOT DESIGNS

Points Controller

The electric points used in model raitways are operated by a simple
mechanism which utilises two solenoids, providing movement in
opposite directions. Thus, briefly connecting power to one solenoid
changes the state of the point and a short burst of power to the other
solenoid changes it back to its original state. It is essential that the
power is only applied in short bursts, since the current consumption of
each solenoid is typically in the region of 1-2 A, and continuous power
would almost certainly cause the solenoid to burn out.

Itis possible to efiminate any chance of accidentally destroyinga
solenoid by using a capacitor discharge controller such as this simple
design. This takes its power from an auxiliary AC output of a train con-
troller. It will also work from a DC output of a controller if necessary.
D14 form a bridge rectifier, which full wave rectifies the input. The
resultant pulsing DC signal is used to charge C2 via R1. The purpose of
R1 is merely to limit the current that can flow continuously through

NOTE:
D1 - 4 ARE 1N4001

R1

AC
1216V

(] -[- I I
2200u] sw3 | swa
| T i

the points solenoids to a safe level (about 100 mA or so).

The high current required to activate the point is available from
C2, but this can only provide short bursts of current as it quickly
discharges through the low impedance provided by the solenoids. The
value of C2is chosen to give pulses of power that are sufficiently long
to give reliable operation of the point, but offer no possibility of burn-
ing out the solenoids. SW1 or SW2 is closed to select the appropriate
point and then either SW3 or SW4 is operated to switch the point over.

Although only two points are shown in the circuit diagram, ob-
viously any number of points can be connected to the unit, an addi-
tional switch being required for each one. SW3 and SW4 must be
heavy duty types having a current rating of at least 2 A. :

RN
L

POINT 1 POINT 2|

(©)COPYRIGHT MODMAGS Ltd

Seatbelt Reminder

This simple seatbelt reminder circuit connects to the battery via the
ignition switch, and sounds an audible reminder signal when the ig-
nition switch is turned on. The audio signal is cancelled by operating a
push button switch.

The audio signal is generated by 1C2 which is an ICM7555 (the
CMOS version of the standard 555) used in the astable mode. The
CMOS version is preferable in this application since it has a higher
maximum supply voltage rating and is less likely to be damaged by an
excessive supply voltage. C3 couples the output of IC1 to a high im-
pedance loudspeaker which should not have an impedance of less
than 50R.

The oscillator is controlled by the voltage fed to pin 4 of 1IC2; with
a voltage of less than about 0V5 the oscillator is disabled. IC1 is a

CMOS quad two-input NOR gate, but only two of the gates are used,
and these have their inputs wired in parallel so that they operate as
simple inverters. They are connected in series and have DC positive
feedback via R2 so that a simple latch circuit is produced. C1 provides
a positive input pulse to the latch so that initially the input (and
therefore the output as well) assumes the high state. Thus the oscillator
operates when power is first applied to the circuit, and the reminder
signal is produced. Briefly operating PB1 takes the input (and output)
to the low state, so that the unit functions properly when the ignition
switch is operated again.

As the quiescent current consumption of the unit is less than 1
mA the unit does not have a detrimental effect on the car battery
(which has a very high capacity), especially as the unit is only con-
nected to the battery when the ignition switch is turned on.

+12v

’ O
NOTE:
R1 .L :‘53'( IC1 IS 4001B
560k o ) 1C2 1S ICM7555
10n
;4 8
c3
+ +
R4 100u -
33k icz 3 _ﬂ e
100u
2 1
o)
PB1
o CANCEL
Ls1
7,8,9,12,13 50 — 80R
I 47n

(©COPYRIGHT MODMAGS Ltd oY
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Close-up of the flash output sockets. These are held in
place on the front panel by the knurled nuts, which are
rather hard to solder to; we drilled out solder tags to the
right size to make the earth connections.

HOW IT WORKS

R
R2
1M5 § § prety

CAMERA
b
l
N LIGHT
o
p7 CAMERA
- INPUT
sK1

LOR

SK2

R3
22

AN/
g3
-

SW1

PRE-DELAY

c
SOURCE 'l 1000

Rr9

100k § "‘;’o 22

T MIKE
:.?VEL
mé 'y
D

—o
SK3
MIKE R6
10k

1

2 A
LEDY
SENSOR
ADJ

2 B 9
10
+ov o

CQARSE
RANGE

R33
am7

The sensor is a simple level crossing comparator, the signal source
being selected by SW1. Resistor R6 at the offset compensation in-
put of IC1 provides animbalance of the input differential stage, so
that RV1 can set the threshold level both over and under 0 V. LED1
is an aid to adjustment and should be just flickering when RV1 s

A manual trigger is provided for test purposes. Irrespective of
the input conditions of 1C1, when PB1 is activated the strobe pin
(pin 8) has direct control of the output. Thus pin 6 of IC1 is senthigh
and the flash sequence is triggered.

The next two stages are the pre- and sequence timers. They
work in the same way, except for the enable conditions. The dif-
ficulty here is a reliable and repeatable delay. In all monostables,
energy is charged and discharged between two levels. Our pro-
blem is that the stable level must be the same as the power off
state; it must be reached in a much shorter time than the shortest
delay (100 uS) without a negative supply to draw on; and the time
control must be linear.

The stage works as follows: IC2a and IC2b lock to the charging
position (low and high outputs respectively) as soon as an impulse
is received through C1. C2 begins to charge through the range
resistor. The output of 1C3a is high, so 1C4’s inverting input is
higher than its non-inverting input and its output is low. This out-
put is fed back to 1C3a’s input so we have a steady state. Assoon as
the voltage on C2 reaches the limit set by RV2, IC4 switches high;
IC3a switches low; the voltage at the inverting input of IC4 is zero,
giving a Schmitt trigger action. A change of state can only occur
now when C2 is discharged to 0 V (power off state). This is done by
1IC3b and C3, which was initially positively charged. As 1C4 goes
high, IC3b goes low. The voltage on the negative side of C3 is
driven below zero potential. D4 is now forward biased and passes a
current from C2 into C3. D3 and IC2b suppress the charging cur-
rent. This continues until the voltage on C2 is just under 0 V, at
which point IC4 switches over to its low position again.

The low to high transition of IC4 has been transmitted through
1C2¢ and 1C2d to the IC6 clock input. This results in the ‘0’ output,
which was at logic 1, going low, thus disabling the pre-delay stage
and enabling the sequence timer through IC3c. At the same time
output ‘1’ goes high, triggering triac SCR1 and firing the first flash.
The sequence timer (still enabled) operates in the same way as the
previous stage, except that the charging current is continuously
enabled and astable operation results. Each one of the impulses
shifts the high output of 1C6, successively triggering the following
flashes until the ‘0’ output is reached again. This disables the se-
quence timer and allows the pre-timer to receive a new impulse
from the sensor, ready for a new cycle.

The output control elements are triacs, rather than SCRs,
because not all electronic flashes conform to the ‘positive cen-
tre/earth shield’ standard connection.

Fig.

1 Circuit diagram of the Flash Sequencer.

PARTS LIST

Resistors (all AW, 5%)

R1 M5
R2,4,44 M0
R3,9 22k
RS 680k
R6,16,17,18,19 10k
R7,26-34 1k0
R8,12,22 470k
R10,20 4k7
R11,21 47k
R13,23 4M7
R14,24 120k
R15,25 12k
R35-43 470R

Potentiometers

RV1 100k logarithmic
RV2,3 100k linear
Capacitors

c1 100n polycarbonate
C2,5 1u0 polycarbonate
C3,6 100u 10 V tantalum
c4 47u 16 V tantalum
c7 100n ceramic

Semiconductors

1C1,4,5 CA3140

1C2 40018

1C3 40498

ICé 40178

SCR19 TIC206D

D1-6 1N4148

LED1 0.125” yellow LED
LED2-10 0.125” red LED

Miscellaneous

PB1 push-button type SRM (see Buylines)
PB2 push-button type SRL (see Buylines)
SW1,2,3 one-pole rotary switch

$K1,3 phono socket

§K2,4-12 3 mm coaxial flashgun sockets (see

Buylines)
Snap-in PP3 battery holder (Vero order code 202-21392)), case (see
Buylines).

ETI AUGUST 1981



[

e PROJECT : Flash Sequencer

S

L L
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R20
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R18 S LS
10K -

NOTE

1€1.4,5 ARE CA2140
1IC2 1S 20018

iC3 1S 40aga

C6 1S 40778

SCR1- g ARE TIC206D
D1-6 ARE 1N4148

) NG
4 5 7 6
Bl g &
A16
C3s 1C3b s . °
+9v
R24
:‘;:k Q 1C3¢ 7l 31
O— ics v
~9v
11 12
LB i 2" 8" 4 dge g
1c3f 2 a 7] w0 1| sf &
1+
5= - R26 T
€3 Cs RV3 100n R34 ALL
100u 10 100k 1o
tin
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LN [Phd k2 &4 &% £7 &7 &7 &7
4 ( ¥ ca LED2
a7
R19
10k
R15 . Voa
12k R2S
12k
< R35TO
R43 ALL
R17 470R
10k
O GATE TERMINALS
IF OPTIONAL SCRS
NOTE: SW1cCcom DH
a= ANODE

k = CATHODE

SW1 (MIKE) AND SK3,
0V TO ALL SOCKETS.

SW1 (LIGHT) AND SK1
SW1 {CAMERA} AND SK2

PB1

BUYLINES

The 3 mm coaxial sockets (and a camera extension lead, if re-
quired), can be obtained from Vanguard Instruments, 233 High
Street, Brentford, Middlesex. Telephone: 01-560 7667.

The case was chosen from the CM range offered by OK
Machine and Tool Ltd, Dutton Lane, Eastleigh, SO5 4AA,
telephone 0703 610944/5. The case order code is CM6-225.

PB1 and PB2 are available from Watford Electronics, and all
:)II\e other components are common types and should cause no pro-

ems.
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Fig.2 (left) Overlay for the sequencer. Some of the
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tags of SW2 and SW3 are cut off before mounting
— the dots indicate which tags remain.

Below: inside the
sequencer.
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electronics today international

BOOK SERVICE

How to order; Make cheques payable to ET! Book Service. Payment in sterling only please. Orders should be sent to: ETI Book Se'rvice,
Modmags Sales Office, 145 Charing Cross Road, London WC2. All prices include P &P. Prices may be subject to change without notice.

Beginners Guide to Electronics Squires £4.25
Beginners Guide to Transistors Reddihough £4.25
Beginners Guide to Integrated Circuits Sinclair £4.26
Understanding Electronic Circuits Sinclair £6.10
Understanding Electronic Components Sinclair £5.10
Beginners Guide to Radio King £4.25

Beginners Guide to Audio Sinclair 4.2

Designing With TTL Integrated Circuits Texas Instru ments £10.95
How To Use IC Circuit Logic Elements J. Streater £4.86

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £4.96

Understanding CMOS Integrated Circuits R. Meien £4.60

MOS Digital ICs G. Fiynn £6.26

COOKBOOKS

TV Typewriters Cookbook £7.75 -
CMOS Cookbook £8.20
Active Filters £11.30

The Oscilloscope In Use Sinclair £4.00
Working with the Oscilloscope A. Saunders £4.60

IC Timer Cookbook £7.66 Servicing with the Oscilloscope A. King £7.50
IC Op-AMP Cookbook £10.70 Radio Television and Audio Test Instruments King £8.30
Video Cookbook £6.50

ITL Cookbook £7.56
The Basic Cook £4.10

IC Converter Cookbook £9.80 OP-AMPS
Master IC Cookbook Halimark £7.46

spplications of Operational Amplifiers Graeme (Burr Brown) £9.20
;10M°pﬁmﬁ°n:;| Ag\pliﬁer Projects for the Home Constructor

. M. Marston £4..
APPLICATIONS Designing With Operational Amplifiers Burr Brown £26.50
Operational Amplifiers Design and Applications G. Tobery (Burr Brown)
How To Build Electronic Kits Chapel £3.25 £8.95
110 Electronic Alarm Projects R.M. Marston £4.96
30 gomiconductor Projects for the Home Constructor R. M. Marston

COMMUNICATIONS

glbs[ntegrated Circuit Projects for the Home Constructor R. M. Marston
110 Thyristor Projectors Using SCRs R. M Marston £4.96 Digi i icati

gital Signal Processing Theory & Applications L. R. Rabiner £24.40
110 Wave Form Generator Projects R. M. Marston £4.96 Electronic Communication Systems G. Kennedy £8.95

Principies of Communication Systems H. Taub £8.40

COMPUTING & MICROPROCESSORS

What is a Mircroprocessor? 2 cassette tapes plus a 7 page book £10.00
Beginners Guide to Computers and Microprocessors with Projects

C. Adams £6.06 Introduction to Digital Filtering Bogner £12.25
BASIC Computer Games Ah| £6.06 Transistor Circuit Design Texas Instruments £10.95
BASIC for Home Computers A self-teaching guide B. Albrecht £6.60 Foundations of Wireless Electronics M. G. Scroggie £6.10
Ilustrating BASIC D. Alcock £4.26 Eiectronic Circuit Design Handbook 4th Edition £16.75
Troubleshooting to Microprocessors and Digital Logic Goodman £5.90 Master Guide to Electronic Circuits Adams £9.26

Z-80 Microcomputer Handbook W. Barden £7.75

How to Program Microcomputers W. Barden £7.25

Introduction to Microcomputers and Microprocessors

A. Barna £9.50

Microprocessors in Instruments and Control R. J. Bibbero £13.10

Rg:::ngsds,'acA‘gl?:‘f%a %g;’ﬁzé,m Electronic Engineers Reference Book (Ed. 4) L. W. Tumer £38.00

Getting Acquainted with Microprocessors L. Frenzel £7.25 E:x:g::g S‘i";mr‘::::"‘\? k" &Ivsglllwéu S“o

Beginners Guide to Microprocessors C. M. Gilmore £4.90 International Tgransistor. Selctor T. D. Towers New update £10.70

1001 Things to do with Your Personal Computer Sawusch £6.00 I ional FET Setector T. D, Towers New up datepf:‘ o

:ﬂ‘icroprocessor:rogr(t:l;nming for Cocr:puter Ho:byim N.cgr;j'lam £7.15 International Op-Amp Linear IC Selector Towers £8 00
iniprocessors from Calculators to Computers eiserman £5. . y

Micracomputers, Microprocessors, Hardware, Sofnirics and Intemational Microprocessor Selector (NEW) Towers £16.00

Applications J. L. Hilburn £17.40

Microprocessor Systems Design E. Kingman £18.80

Intro to Microprocessors Leventhal £1 1.25

Microprocessor — Technology, Architecture & Applications

gAgic’\cfi?r'\ygmLﬂJagin £4.50 Electronic Fault Diagnosis Sinclair £4.00

Software Design for Microcomputers Ogdin £9.25 Printed Circuit Assembly Hughes & Colwell £3.40

Microcomputer Design Ogdin £7.46

Microcomputer Base Design Peatman £6.10

Hands on BASIC with a PET Peckham £11.95

Complete Microcomputer Systems Handbook £8.75

6800 Softwara Gourmet Guide and Cookbook Scelbi £9.20 i ?
8080 Software Gourmet Guide and Cookbook £9.20 Fallen behlnd recent advances?
;hn&?l\ g.ugsbook: Microcomputer Interfacing & Programming Just starting out?

. H. Rony £B.
£080/8086 Software Design Titus £7.60 Need a decent reference book?
g;)::et:‘ 2;::)9“' Build and Program Your own Working Computer ETI Book Service provides an easy
Your Own Computer Waite £2.25 way of getting your hands

Microprocessor/Microprogramming Handbook Ward £6.20

. =7

on the right title.
.
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DIGITAL THERMOMETER

This is one of our range of PROJECT KITS. The kit includes all the
parts required to complete the project, including the case and
battery. Calibration is simple and an accuracy of up to 1% can be
obtained.

The instrument covers the range —50° C. to +150° C. Readout is
on an LCD display. Powered by a 9V battery it is an ideal instru-
ment for home or laboratory. Full building instructions included.

PROJECT KIT 800104 £26.50

£3 off

SPECIAL SUMMER OFFER!!!

THIS KIT IS NOW ONLY £23.50 if
ordered before September 30, 1981.

B PROJECT PACKS

These PROJECT PACKS include PCB, Components and data.

AERIAL AMPLIFIER
Up to 2008 of gain on your TV or FM radio signal. Order TV or FM
(VHF) version (80022) £5.45

DISCO LIGHT DISPLAY
Three tamps controlled by an audio filter/triac circuit. Ideal for
Discos and Parties £5.80

DRILL SPEED CONTROLLER
Controls the revs on your mains electric drill

LOGIC ANALYSER

The first Analyser for the home constructor. Useful to track down.
problems in your digital systems. Send for full specification
(81094} ... . BEDOCOCOREEOAANIEOOOONDEAICAAN000C0ANO0A PO £87.25

HIGH COM NOISE REDUCTION SYSTEM

Performs better than other tape noise reduction systems. De-
veloped by Telefunken. Pack contains pre-built and tested mod-
ules {81117)

IONISER
Generates negative lons for a real healthy atmosphere. Easy to
build {9823) " .

SOUND EFFECTS GENERATOR
An experimental circuit that produces train, motorbike, and space
noises. Lots of fun (81112)

PROGRAMMABLE SLIDE FADER

Uses computer techniques for you to program, on tape, a slide
show for two projectors. Fades and changes are reproduced auto-
matically (81002)

TALK FUNNY
Simple Ring Modulator circuit that distorts your voice, or musical
instrument {80052)

MINIMIXER
Mixer on a single PCB for two microphones, tape and two turn-
tables, Ideal for Discos, etc. (81068)

NEW SUMMER 1981 CATALOGUE - now
AVAILABLE

Send a 14p stamp for your copy. Over 70 projects for you to build.
Our comprehensive ranges of high-quality components, inte-
grated circuits and hardware are listed. Lots of ideas for your
hobby in 44 pages of information. SEND FOR YOUR COPY NOW.

HOW TO ORDER

Send a cheque or postal order to DORAM ELECTRONICS LTD. or
write or phone your ACCESS account number. Please add 40p for
postage and packing in the UK. All our prices include V.A.T. A
telephone answering service is available outside our office hours.

DORAM ELECTRONICS LTD.

Has seven years

of success gone
f¢ heads?

o

PROVE

“MINIMAX 2

With the Minimax I, Videotone revolutionised the market
by establishing an opening for small, high quality speakers.
Natural evolution has brought about the new Minimax 2,
retaining all the qualities of clarity and sensitivity. This
ideal combination of size and performance is a proven
success, acclaimed by the press and public for seven years.

POPULAR HI-FI

“Switching to the Minimaxs’
from any of the others produc-
ed an open and natural sound
as though something had been
taken away. It had, the colour-
ation had gone.’” Comparative
test OCTOBER 1975.

HI-FI ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound
so big!”* JANUARY 1975.

PRACTICAL HI-FI & Audio
“The depth, clarity and open-
ness of sound produced is
quite astonishing”. JUNE '75

WHAT HI-FI
“ the abi ity of the Mini

max to take a lot of power and
still sound good could be
decisive’”’ — Comparative test,
APRIL 1977.

PRACTICAL Hi-FI

The little Videotone scored
highly for such a small inexpen-
sive loudspeaker’.

JANUARY 1981.

Specification:

Recommended amplifier power:
10 to 40 watts rms into 8 ohms.
Frequency Response:

80Hz — 20KHz1-5dB.

Finish: natural teak, veneer
with black frets.

Size: 10 7/8" high, 6 3/4** wide,
71/2* deep.

Weight: 4.1 Kgs (9 Ibs) each.

ONLY £69 95 A PAIR

® We welcome callers to our South London Showroom

for demonstrations.

® Engiries and information phone: 01-690 8511, Ex. 32.
® All products are only availabie direct or from selected
authorised dealers throughout the U.K.

WVIDEOTONE 98 CROFTON PARK ROAD

) 4 '

Send for our free brochure and
N L 7 _F F F 0 1 07

FITZROY HOUSE, MARKET PLACE, SWAFFHAM, PE37 7QH

&Y (0760)21627 E

details of outlets in the U K

Post to: Videotone, Crofton Park Road, London SEA4. ET2
oram g -
I ADDRESS I
ELECTRONICS LTD

L------------J
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FEATURE

DESIGNER'S
NOTEBOOK

In this month’s edition of Notebook, Ray Marston first looks at high
impedance ‘bootstrapping’ techniques, and concludes by showing
some unusual 4001B/4011B CMOS monostable and bistable circuits.

ootstrapping is an in-phase (positive) feedback technique
that can be used to greatly increase the apparent (AC)
value of a resistor or reduce the apparent value of a
capacitor. The technique is of particular value in the design of

ultra-high input impedance AC amplifiers. We'll take a brief -

look at some practical examples of the technique in the first
part of this edition of Notebook.

The easiest way to understand why the bootstrapping
technique is needed is to look at the simple AC emitter follower
circuit of Fig. 1. A major attraction of the emitter follower circuit
is that it is capable of presenting a high input impedance to
external signals, the actual impedance (looking into the base of
the transistor) being equal to the product of the transistor h,,
{current gain) and the emitter load impedance (R,): thus, the
base impedance of the Fig. 1 circuit is equal to 220k. In practice,
however, the emitter follower circuit cannot work unless it is
DC-biased in some way, and in Fig. 1 potential divider R1-R2 is
used as the biasing network. Unfortunately, this network’ is

effectively in parallel with the input (base) of Q1 and thus

reduces the true input impedance of the circuit to amere 10k or
s0. Not very good.

Fig.i This simple AC emitter follower circuit has a true input
impedance of only 10k or so.

- Now look at Fig. 2, which shows how the so-called
‘bootstrapping’ technique can be used to raise the true AC input
impedance of the circuit to nearly its theoretically-attainable
maximum. Here, 22k resistor R3 is wired between the R1R2
junction and the base of Q1, so the transistor is still correctly
biased, and the AC input signal is fed directly to the base of Q1.
The important point to note, however, is that the output of the
emitter follower is AC-coupled back to the R1-R2 side of R3, so
that inphase AC signals appear on both sides of R3. What's the

effect of this action?
ETI AUGUST 1981
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Fig.2 This ‘bootstrapped’ version of the AC emitter follower has‘a true
input impedance of about 180k,

Suppose that our Fig. 2 emitter follower has an AC voltage
gain of 0.98 (a reasonable figure). In this case, when an input
signal is applied, all (100%) of the input signal appears on the
‘base’ side of R3, and an isolated but inphase copy of this signal,
with98% magnitude, appears on the R1R2 side. Consequently,
the signal current flowing in R3 equals only 2% of that which
would be expected from the original input signal alone. In other
words, the AC input signal sees R3 as having a value of 100/2 x
22k, or 1MT1: this impedance is in parallel with the base
impedance of Q1, so the final input impedance of this
bootstrapped emitter follower circuit works out at about 180k.
Pretty good. '

You can see, then, that the bootstrapping principle is very
simple. By feeding an input signal to one side of passive
component and a lessthan-unity in-phase copy of the signal to
the other side, the apparent impedance of the component can
be increased. If 50% feedback is used, the impedance is
doubled (100/50), if 90% feedback is used, the impedance
increases by a decade (100/10). 9% feedback raises the
impedance by a factor of one hundred (100/1), 100% feedback
raises the impedance to infinity. If bootstrapping is applied to a
resistor, the apparent resistance is increased: if the techpique is
applied to a capacitor, the apparent capacitance value is
reduced. Clever stuff. '

Bootstrapped Op-Amps

The basic bootstrapping technique can easily be applied to
op-amp circuits, to produce non-inverting AC amplifiers with
ultra-high input impedances, as shown by the examples of Figs.
3to 7. Inourfirst example (Fig. 3), the op-amp is biased by R1-R2
so that it can operate from a single-ended supply, and the input
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Fig.3 This single-supply version of the unity-gain non-inverting AC
amplifier has an input impedance greater than 100M.

signal is AC-coupled to the op-amp side of R3 while the other
side of this resistor is bootstrapped (via C2) from the output of
the op-amp. The gain of the op-amp is so close to unity that the
apparent (AC) impedance of R3 is increased to neardnfinity,
giving the circuit a true AC input impedance in excess of 100M.
Without bootstrapping, the input impedance would be a mere
600k.

Note at this point that the attainable input impedance of
the bootstrapped op-amp circuit is so high that in practice the
true impedance is actually determined by the surface leakage
impedance of the PCB and IC socket, etc. An easy way around
this problem is to provide the area of the PCB surrounding the
op-amp input pin with a ‘guard ring, as shown in Fig. 4. This
guard ring effectively bootstraps the leakage impedances of the
PCB and raises them to near-infinite levels.

GUARD

Fig.4 Method of providing a guard ring on the PCB, around the op-amp
input terminal of the Fig.3 circuit, so that the PCB leakage impedances
are effectively bootstrapped.

O 2V
0 1
C SET ouT
470n N
1 -Q ov

Fig.5 A variable input impedance unity-gain non-inverting AC
amplifier. The impedance can be varied from 100k to 100M using RV1.

Figure 5 shows how the Fig. 3 circuit can be modified so
that it acts as a variable<nputimpedance circuit in which the
" impedance can be varied from roughly 100k to 100M using RV1.
With RV1 slider set to the top of the pot, 100% bootstrapping is
applied and the input impedance is T00M. With RV1 slider set to
the bottom of the pot, zero bootstrapping is applied and R2 is
b(y)lgfssed to ground via C2, so the input impedance is about
100k.

Figure 6 shows how to bootstrap the unitygain non-
inverting op-amp circuit when operating it from split supplies.
R1-R2 are the DC bias resistors, with R1 bootstrapped from the
op-amp output via C2. The circuit has an input impedance
capability of about 500M.
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Fig.6 This bootstrapped split-supply unity-gain amplifier' has an input
impedance of about 500M.
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Fig.7 A high input impedance, x 10 non-inverting AC amplifier. Note
that the guard ring of this circuit (if used) should be taken from across
R4 (not from the op-amp output).

Finally, Fig. 7 shows how to apply the bootstrapping
technique to a non-nverting amplifier with a gain greater than
unity. Here, the gain is determined by the R3-R4 values and
equals 10 with the values shown. Note that the bootstrapping
signal is taken from the output of R4, rather than directly from
the op-amp output. Also note that if a guard ring is used on the
PCB, it must be bootstrapped from the same source.

Modified Monos

Now for a complete change of topic. If you've ever used
the 4001B or 4011B CMOS ICs in the standard monostable
configuration you'll know just how useful these circuits are in
non-precision applications. They are easy to trigger, give clean
outputs, and can cover a very wide timing range. The only
trouble is, they're nontesettable; once they've been triggered
they simply latch on until their timing periods end naturally.
Figures 8 and 9 show a couple of easy ways of modifying these
circuits to give easy reset operation.

Figure 8a shows the circuit of the conventional 40018
version of the standard monostable: with the R2 value shown,
the circuit gives a timing period of about 0.5 s per microfarad of
C1 value. The circuit is triggered by a positive-going input signal
and generates a positive output waveform which is direct-
coupled back to one input of IC1a to effectively maintain a
‘trigger input once the true trigger signal is removed.

+Ve

—O
ouT

+Ve

TRIG ." o
L el s ] Ve

Fig.8a Standard 4001B monostable with —J 'I

a 5 s timing period. ouL ov
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FEATURE : Designer's Notebook
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Fig.8b This version can be reset
by closing PB1.
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Fig.9a Standard 4011B 5 s monostable.
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Fig.9b The resettable version of PB1
the 4011b monostable. RESET:

NOTE:
e1is. 40013 OR 4011B stc
D1& 2 ARE 1N4148 g D1

Figure 8b shows how the above circuit can be modified io
give resettable operation. Here, the feedback connection from
the IC1b output to the IC1a input is made via R3. Consequently,
once the circuit has been triggered and the original trigger signal
has been removed, the circuit can be reset at any time by simply
pulling the feedback input of IC1a to ground. In the diagram
we’ve shown this reset function accomplished using a simple
push-button switch, but in practice it can be done using a gated
transistor or CMOS switch, for example.

Figure 9 shows the 4011B version of the monostable unit,
with the standard design in (a) and the resettable version in (b).
Note here that the circuit is triggered by a negative-going input
pulse and generates a negative or low output waveform.

New-fangled Flip-flops

Finally, to complete this edition of Notebook, Figs. 10 and
11 show a couple of unusual CMOS bistable circuits, each
capable of being built using simple CMOS inverters or inverter-
connected 4001B or 4011B gates. You'll sometimes find in
project design that at some stage you'll have a couple of ‘spare’
4001B or 4011B gates in a circuit, and at the same time need to
use a simple bistable in the design, only to find that the spare
gates are not compatible with the kind of bistable operation
that is needed. The conventional 4001B bistable, for example,
needs positive set and reset pulses, while the 4011B bistable
needs negative set and reset pulses. The Fig. 10 or 11 cnrcults
may solve your problems in such cases.

The operation of Fig. 10 circuit is pretty simple. Normally,
the input of IC1a is held low by R1, the output of IC1a and the
input of IC1b are high, the output of IC1b is low, and the circuit
isin astable state. If a positive ‘set’ pulse is momentarily applied
across R1, the output of IC1b flips high and D1 then pulls the
direct input of 1C1a high and latches the circuit into this state,
irrespective of subsequent actions of the set signal. The circuit
can be reset by momentarily applying a positive pulse to the
input of D2, thereby driving the output of IC1b low and Iatchlng
the circuit back into its original state. Note that this circuit is
triggered (set and reset) by positive-going input signals. ‘

Figure 11 shows an alternative version of the bistable -
circuit, which in this case is triggered by negativegoing inputs.
The circuit is similar to that of Fig. 10, except that the polarities
of the two diodes are reversed and the input of IC1a is normally
biased high by R1. Note that both of these circuits have two
outputs, thus providing either type of output polarity.
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Fig.11 Negatively-triggered bistable circuit.
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EIRONASOE electronics

48 JUNCTION ROAD, ARCHWAY LONDON N195RD — 100 yards from Archway Station & 9 Bus Routes
TELEPHONE: 01-263 9493/01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

The new PET printer.

A 4022 80 column tracks feed.
B 3023 80 cotumn friction feed.
C C2N Cassette Unit.

For the business man we stock

— ' the 8000 range inc 8032 and
"I 5050 with daisy wheel printers

coming soon.

PHONE FOR MOST COMPETITIVE PRICES WORD PROCESSING AND 32K
SYSTEMS PHONE FOR DETAILS

PET UK101 N

4008 8K RAM UK 101 Kit 0%a" £149

4016 16K RAM Ready Built w £199

4032 32K RAM Completeincase £225

4040 Dual Drive 4K Expansion 8x2114 £14

Disk Memory Expansion Kit8K  £79.95

' 'S 16K £106.95

o Y e |

Printer interface £29.95
Sound generator plus

PIO kit £29.95
Cases £24.50
NEW
Chromasonics Sound Kit  £24.95
Colour Kit £84.95

Demo Tape & Fu
Documentation Send tor detail:

VIDEO GENIE T279 tosm

Utilises Z80, 12K level |l Basic, In-
tegral Cassette Deck, UHF O/P, 16K
RAM, all TRS80 features. Simply
plugs into monitor or UHF TV. With

~

=

V.U. Meter.
PARALLELPRINTERINTERFACEINC CABLE £33.00
CHROMASONICS PROGRAMMABLE SOUNDKIT £24.95
SOUNDKIT(FITTING EXTRA) £7.00
LOWER CASEKIT (FITTING EXTRA) £27.50
COLOURKIT £34.95
EXPANSION BOX WITH/WITHOUT RS232 £215/£185
16K /52K RAM CASE £94/£129

APPLE
APPLE Il PLUS
Complete Systems

16K Machines £549.00

Disk Drive with Controller ~ £349.00 s~
available — Phone for Details
APPLE I, PET, TRSB80,

32K Machines £579.00
Disk Drive without Controller £299.00 Q
PRINTERS
o= RS232, UK101, Sharp

48K Machines £595.00
Accessory cards, Software all
% interfaces and Cables for

. . Superboard All Available.

EPSONMX80  £359 EPSON-MXFT/2 £449
Dot-matrix printer with Pet é‘;pﬂc/; el sl (CESED
graphics interface. Centronics '

parallel and serial. Pet and EPSON MX70 £259
Apple compatible. True bidirec-  Tractor feed, 7 wire head, high
tional, 80 cps. resolution graphics.
EPSONMX8B0FT/1£399 SEIKOSHA GP80A£199
Dual single sheet friction and ~ Dotmatrix5x 7, 80 columns, 30
tractor feed, 9 wire head, true  CPS graphics, double width
descenders. characters.

JUST PHONE FOR FURTHER DETAILS

VIC 20

Colours = —
24 total. 8 for characters, 8 for border, —
16 for screen mixed as you wish. Basic 2%“,;2,?&%,{ =
colours on program keys are black, ll/ bt}
white, red, blue, light blue, green, yellow =\ (e

and purple. oL
Sound g

3 Tone Generator for music, “"White BUSINESS
Noise’" Generator for language and “ COMPUTER
sound effects. Fach Generator gives 3 '
octaves.'Reproduction is through TV
speaker.
Character/Line Display

22 Characters by 23 lines, 64 ASCII
characters, pet-type graphic character
set.
Keyboard

DIN typewriter keyboard with 8

TECHNICAL
COMPLUTER

programmable function possibilities via 4
special function keys. Colours are directly |
addressable from the keyboard.
Peripherals/Accessories ‘
VIC Datacassette with special interface =
to guarantee high reliability read/write
quality (PET/CBM compatible). AT
VIC 1515 — Low cost VIC DOT Matrix ‘HIN
printer. VNPUTER

VIC 1540 - Single disk unit with 170K %

| GAME
COMPUTER

Byte capacity

Price only £165.00. Cassette with 6 free
programmes only £34.75.

— MONITORS
EG100 12" Black & White £65.00
MONI9” (iust) B&W £82.00
Hitachi professional monitors

9” Black & White £99.95
12" Black & White £149.00

TANTEL

PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO

180,000 pages of information on Travel, News,
Investment, Holidays, Hotels Etc., Etc.
£170
TANTEL S POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

—

=

Pilease add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost a!
other items P&P 30p. Place your order using your Access or Barclaycard {Min. tel. order £5). Trade and
export enquiries welcome. Official orders welcome.

Accns
Wonckiem W




SYNTHESISER

Does your snare drum suffer from nervous skin tension, lack of timbre?
Then revive it with the ETI Hand-clap Synthesiser. Designed to simulate
the staccato effect of multiple hand-claps, the unit can be triggered by
a microphone or footswitch. Design by Roger Shore. Development by
Steve Ramsahadeo.

familiar hand<laps that faithfully accent the snare drum’s

down beat. One can imagine a group of people centred
around a studio microphone, palms reddening, acting like
human metronomes. We are happy to report that such a form of
torture is now unnecessary in this electronic age!

It's generally accepted that the advent of the synthesiser in
the late 60s was the commercial starting point of electronic
music, not so much in the way of percussive synthesis but with
such effects as tremolo, fuzz, flanging, reverberation and phas-
ing, all of which are added to give expression to a piece of
music.

Synthetic Control

The reproduction of synthetic voices, be it in digital or
analogue form, requires precise control of all levels con-
tributing to the original make-up of the sound. Musicians, pro-
ducers and arrangers are continually striving for new creative
sounds, and the pressure eventually falls on the engineer who is
called upon to wave his magic wand and come up with the
latest synthetic sound which will send the fans wild.

As in any new venture, whatever approach is used will be
an expensive one. At present there are some systems commer-
cially available. The Fairlight CMI (Computer Musical instru-
ment) is one, retailing at around £15,000 with its sophisticated
electronics and hardware. It can create any musical sound you
care to name. With such technology available creativity is
limited only by the operator. However, if you prefer a dedicated
instrument the LM1 Drum Computer can offer some interesting
prospects. The unit is programmable, capable of accepting 100
drumbeats in real time, and there are real drum sounds —
digital recordings stored in computer memory. Twelve per-
cussive voices are provided (all tunable in pitch), there are
facilities for versatile editing, a "human’ rhythm feel is made
possible by special timing circuitry, and so the list goes on.

It is therefore not surprising that when designing the ETI
Hand-clap Synthesiser some ground work was required.

68

It would seem that no disco record is complete without the

No Applause Please

Multiple or ‘ensemble’ hand-clapping may be analysed
subjectively in two distinct sections:
1. A general ‘crash’ — which may be simulated with a short
burst of tuned noise.
2. Individual claps — this can be simulated by generating
pulses which cause a multiple feedback band-pass filter to
ring. Several different combinations of individual claps were

RV1
470k
lin

INPUT
SENSITIVITY

MICROPHONE
INPUT

Fig.1 Circuit diagram of the Hand-clap Synthesiser.
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tried from one to seven, at both regular and irregular intervals,
but two provided the best subjective results. )

Setting up a unit such as this will depend on personal
preferences and also on the type of amplifying system used. It is
preferable to use a unit with reverberation where possible as this
will greatly enhance the effect.

The problem of which variables should be external and
which should remain preset is also one of personal taste. As cir-
cumstances dictate different settings we decide to make all
seven controls external.

Construction

No problems should be encountered in constructing the
Hand-<lap Synthesiser. The power supply section should be
built first; care should be taken to sleeve the mains terminals on
the PCB and the on/off switch.

When this is completed, connect a voltmeter across the
output pins of the supply. A reading of +15V and —15 V
should be available at the output. I all is well the rest of the con-
trol circuit can be constructed observing the usual CMOS
handling procedure and the orientation of polarised com-
ponents.

Back panel of the synthesiser. Sockets are provided for the manual
trigger (an external footswitch) or a microphone, triggered by the snare
drum for example.

+15V

HOW IT WORKS

The unit can be triggered from either a momentary push-button
(PB1) or from a suitable transducer, eg a microphone placed near a
snare drum.

In the first case, pressing PB1 causes a negative-going pulse to
be developed across C8. This is steered via D5 to the inverting in-
put of IC1d, causing a positive pulse to appear at the cathode of
Dé6.

Alternatively, an input signal from a microphone is differen-
tiated by C1and R1. This prevents false triggering from other near-
by sources. The signal is amplified and inverted by IC1a with RV1
acting as a sensitivity control. Furtherinversion by IC2b isrequired
to provide a positive pulse at the cathode of D2. These trigger
pulses appearing at the cathodes of D2 or D6 are fed to both the
anode of D3 and pin 1 of IC2a.

When D3 is forward biased by the trigger pulse it allows C3 to
charge positively. The rate of discharge is determined by R5 and
the setting of RV2; this ramp is buffered by IC1c, the output of
which is connected to D4 and C4 via R8.

The base-emitter junction of Q1 is reversed biased to produce
the required noise. A low noise transistor is chosen to give a
cleaner noise source. This noise is amplified by IC3a and fed to the
cathode of D4. When a trigger pulse causes a positive ramp to ap-
pear at the output of IC1¢c, D4 conducts allowing noise to pass via
D4 and C4 to the band-pass filter formed by IC3b and associated
components. The length of this noise pulse is determined by the
setting of RV2, the ramp discharge time.

R9 normally holds the anode of D4 at approximately —1V5 to
prevent noise peaks from turning D4 on intermittently.

The band-pass filter is tuned over the ‘useful’ part of the noise
spectrum for this application. Although the Q of the filter network
will vary (because RV4 is not ‘ganged’ with R10), this does not pose
any problem in this non-critical situation.

At the same time as the noise pulse is generated, the trigger
pulseis applied to pin 1 of IC2a, turning on the monostable formed
by IC2a and IC2b and allowing pin 10 to assume a high state. This
positive voltage is developed across C10, causing the band-pass
filter formed around IC3c toring at a frequency determined by the
position of RVS5. (The two band-pass filters are of identical design.)
Atatime determined by RV3 and C9 the monostable will reset and
the negative-going edge at pin 10 of IC2b allows a second ringing
pulse to be generated by the band-pass filter. These two ringing
pulses are the individual claps and are mixed with the noise pulse
via the balance control RV6 and through R23, R24 to the output
amplifier 1C3d.

BUYLINES

The PCB-mounting transformer can be obtained from MS Com-
ponents Ltd (order code 705). All the other components are com-
mon types and should present no problems. MS Components Ltd,
Zephyr House, Waring Street, West Norwood, London SE27 9LH.

The case used in the prototype is available from OK Machine
and Tool, Dutton Lane, Eastleigh, SO5 4AA. Order as CM125-225.

R23 R25
10k 220k
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PARTS LIST

Resistors (all 4 W, 5%) c13 4u7 35 V tantalum

R1,2,6,10,13,16,19,23, C14,17 1000u 25 V axial electrolytic

24,26 10k C15,18 220n polycarbonate

R3,7,9,14,15 1MO0

R4,25 : 220k Semiconductors

R5,8,12,17,21 100k 1C1,3 LM348

R11,20 1k0 IC2 4001B

R18,22 22k IC4 78L15

R27 1k2 IC5 79L15

Q1 BC109

Potentiometers BR1 50 V, 1 A bridge rectifier

RV1 470k linear D1-6 1N4148

RV2,4,5 1MO linear LED1 0.125" red LED

RV3 100k linear

RV6 10k linear Miscellaneous

RV7 10k logarithmic 15-0-15, 3 VA PCB-mounting transformer

(see Buylines)

Capacitors Sw1 DPDT miniature toggle

C1,5,6,8,11,12 4n7 ceramic PB1 momentary push-button
- C2,3 100n polycarbonate SK1 V4’ jack socket

Cc4 10n polycarbonate SK2 phono socket

C7,16,19 10u 35 V tantalum FS1 50 mA fuse and holder

C9 1u0 35 V tantalum Case (see Buylines), seven collet knobs.

C10 2n2 ceramic . . -

Vs wit # . e o
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3 3 g 54 < | ) WIPER
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LT {-—‘ % > 5 ’ ' " - 1] vl
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RV2
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Fig.2 Component overlay for the Hand-clap Synthesiser.
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Fig.3 Circuit diagram of the power supply for the synthesiser.
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The Hand-clap Synthesiser with the lid removed. The sockets and switch
mount on the rear panel, and the potentiometers and LED on the front;
all the other components, including the mains transformer, fit onto the
single PCB, making construction extremely easy. Follow the overlay and
this photograph when interwiring and position the wiring looms exactly
as shown, in order to minimize hum and noise. Plastic cable ties will
keep everything neat and tidy.

ETI

PROJECT : Clap Synth

A moving coil
cartridge that
breaks the

U go

the new MC88E from

CORAL

l The new MCS88E represents a breakthrough in high
output moving coil cartridges. No step-up device
or amp is required and it is available at a sensation-

al price of only £39.95.
The high output voltage of
2.5mV does away with the
need for a head amplifier or
step-up transformer, which
add to the expense of using
most previous moving coil
cartridges.

We can t emphasise enough,
just how advanced the tech-
nology that has produced
this breakthrough is — a
miniaturised and specially
shaped armature; unique
-coil winding technique; a
magnet that is so compact,

yet generating high magnet-
ic flux density; compliance
of 17 cu’s. The result is a
cartridge with flat frequency
response over the super wide
range of 20Hz - 40KHz,
removing the distortion
caused by certain frequencies,
which can be found in many
conventional cartridges.
Coral’s considerable exper-
ience in moving coil cart-
ridges has enabled them to
offer the ultimate in quality
and performance at this
incredibly low price.

® We welcome callers to our South Lordon Showroom

for demonstrations.

® Engiries and information phone: 01-690 8511, Ex. 32.

It rrirediveiterey

BURTON ON TRENT, STAFFS. DEI2

BELLS & HOUSINGS-CAR ALARM-CARAVAN ALARM -CONTACTS'

7,4 HELSTON CLOSE, LINTON,&

6PN

N
PHONE: BURTON (0283) 761877 g
/24 Hour Phone Answering Service \\\
LTV VIV VNN AN AN

213-T104 MOANIM-SNIYIS-SLVW JINSSTUd-STINVd TO¥INOD
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® All products are only available direct or from selected
authorised dealers throughout the U.K.

VIDEDTQNE 98 CROFTON PARK ROAD

) (4 '

Send for our free brochure and
details of outlets in the U.K.
L —8 . | 3 8 R § § "R § § 1
Post to: Videotone, Crofton Park Road, London SE4, ET2
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VLF/TR DISCRIMINATOR AT
NEW LOW PRICE

Pre-aligned search heads — test equipment ot
required. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price. Export welcome: write for

‘Shadow VLE/TR. Ful

-specification discriminstor, not

st lomnnl nonferrous indics-

tion. It workg by messuring the

wndu:hvnv of the target; now you can

reject nails bottle caps even sluminium

foil and ring pull ubcl Full ground effect

exclugsion over normal or high per-

ility soils.

‘I’homduhumoﬂymdi-:a mvdysmfh“c 3
dupuokmu VLF plus riminsting ranges.

Push button ‘‘'memory’’ tuning. Performance squels 1TRNCO

mmmmmnm@ﬁp&%mm

s..ranna'nfl: PCB £6.80 Cose £5.337 Adjusgble shaft ass 'c.s 10. uﬁTﬂ ¢

tl a2, Manunl(gwumonmh then ETl article — snd extra function)} £1.12. Al ine. V.
aieo svailsbie separately)

ports

TRVCO. An advanced version of the TR/18. Use as a sensitive 18 machine or switch fo

VCO mode when the sound changes to a varying m(ch allowmg easier use over mineralised’
ground and of g' , high p ility SORRY - SOLD OUT.

Matching sterec headphones for all Shadow models £7.50 inc. VAT and Post.

“mcmﬂm(hwb!md)hnmmnmms for dewctors of your own design. Fully adjustable
sheft with handile, search hesd mouldings ént. diam. 185mm) with hinge sssembly, specis! clips to mount
your own control housing {sny box is suitable). Completely non-metsilic and undrilied. With sssembly
instructions £94.88 inc. VAT and Post.

ALTEK snismme...,

phone (24 hours). Access & V-n Cards quote number. Callers by appointment only pleseé.
J%W‘;!) 44110 anytimer.

S & M (ANGLIA) LTD.
SPECIAL THIS MONTH due to bulk
purchase direct from country of
origin:

% Digital Multimeters from £20.
% Digital Car Tune-Up Kits.

% Electronic Speed Alert.
% CB Accessories.

Trade enquiries welcome. Special terms for new
businesses. Monthly delivery free. No extra
charge.

ET18-81

Please rush me a FREE catalogue and further details.
Name ;
Address

S & M (ANGLIA)
LTD.

QUEEN SQUARE, HAVERHILL, SUFFOLK
Tel. 0440 61419. Telex 995801 GLO TLS8

NEW DISTRIBUTORS WANTED

MOS 2428
MO08-2428 24-28 PIN,
MO08,CMOS SAFE INSERTER

For highly sensitive
MOS&CMOSIC.'s.
Ground strap may be easily
il attached. Durable chrome
‘ platted A BS construction
features precision parts for
long life and easy-one-hand
operation.

% A DIVISION OF OK MACHINE & TOOL (UK ILIMITED

EX3
CMOS SAFE DIPIC. e
‘ EXTRACTOR TOOL MOS8 40
MOS-3640 3640 PIN
o l CMOS SAFE INSERTER
MOS 1416 EX1
MO08-1416 14-16 PIN, EXTRACTOR

MO8S,CMOS SAFE INSERTER TooL
Cobbies Ltd., Tronsom,
London. 01-699-2282 * London. 01-402-8137

Microdigital Lid.,
Liverpool. 051-227-2535

DUTTON LANE EASTLEIGH SO54AA TEL(0703)610944/5

A. Marshall {London) Ltd.,
London. 01-624-0805

Electronica CG Lid.,
Manchester. 061-788-0656
Spectron Electronics (Manchester) Ltd.,  Jee Distribution Ltd.,
Salford. 061-834-4583

AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS

Woatford Electronics Ltd.,  Technomatic Ltd.,
Middlesex. 01-897-3429 Wotford. 0923-37774

Interface Components Lid.,
Amersham. 02403-22307
New 8ear Computing Store Ltd.,

London. 01-452-1500 Newbury. 0635-30505



Self Instruction Courses from Cambridge Learning

They're faster and more thorough than classroom learning. you pace yourself and answer questions on each new
aspect as you go. This gives rare satisfaction — you know that you are learning and without mindless drudgery. With
a good self-instruction course you become the world’s best teacher.

MICROCOMPUTERS ARE COMING-
RIDE THE WAVE! LEARNTO PROGRAM!

MILLIONS OF JOBS ARE THREATENED, BUT MILLIONS MORE WILL BE CREATED

LEARN BASIC

The language of the small computer and the
most easy-to-learn computer language in
widespread use. Teach yourself with acourse
which takes you from complete ignorance
step-by-step to real proficiency with a unique
style of graded hints. In 60 straightforward
lessons you will learn the five essentials of
programming: problem definition, flow-
charting, coding the program, debugging,
clear documentation. Harder problems are
provided with a series of hints so you never
sit glassy-eyed with your mind a blank. You
soon learn to tackle really tough tasks such as programs for graphs, cost
estimates, compound interest,and computer games.

COMPUTER PROGRAMMING IN BASIC (CPB)
4 Vols. £10.50

Book 1 Computers and what they do well; READ, DATA, PRINT. powers, brackets. variable
names; LET; errors; coding simple programs.

Book 2 High-and low-level languages; flowcharting; functions; REM and documentation;
INPUT. IF...THEN, GO TO; limitations of computers, problem definition.

Book3 Compilers and interpreters; loops, FOR...NEXT. RESTORE:; debugging; arrays;
bubbie sorting; TAB.

Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;
examples; glossary.

DESIGN OF DIGITAL SYSTEMS)
(DDS) 6 Vols. £14.00

Written for the student or enthusiast, this
course is packed with information, diagrams,
and questions designed to lead you step-by-
step through number systems and Boolean
algebra to memories, counters, and simple
arithmetic circuits; and finally to an under-
standing of the design and operation of
calculators and computers

BOOK 1 Decimal,Octal, hexadecimal. and binary ber sy and co between
number systems: negative numbers; complementary systems. BOOK 2 OR and AND
functions: multiple-input gates; truth tables; De Morgan's Laws; canonical forms; logic
conventions; Karnaugh mapping; three-state and wired /ogic. BOOK 3 Half. tull. serial, and
parallel adders; subtraction; processors and ALU's; muluplicat:on and division. BOOK 4 fiip
flops. shift registers: asynchronous. synchronous. ring. Johnson, and exclusive-OR feedback
counters: ROMS and RAMS BOOK 5 Structure of caiculators; keyboard encoding; decoding
display-data; register systems; control unit; PROM; address de-coding. BOOK 6 CPU;
memory organisation; character representation; program storage; address modes. input/
output systems; program interrupts; interrupt priorities; programming; assemblers; computers;
executive programs; operating systems.

THE BASIC HANDBOOK (BHB) £11.50

This best-selling American title usefully suppiements our BASIC course with an
alphabetical guide to the many variations that occur in BASIC terminology. The
dozens of BASIC ‘dialects’ in use today mean programmers often need to
translate instructions so that they can be RUN on their system. The BASIC
Handbook is clear, easy to use and should save hours of your time and computer
time. A must for all users of BASIC throughout the world.

A.N.S. COBOL (ANS) £5.90

The indispensable guide to the world's No. 1 business language. After 25 hours
with this course, one beginner took a consulting job, documenting oil company
programs and did invaluable work from the first day. Need we say more?

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming and
mastering them is the key to success here, as well as being a priceless tool in all
administrative areas - presenting safety regulations, government legislation,
office procedures etc.

THE ALGORITHM WRITER'S GUIDE (AWG)
£4.00

explains how to define questions, put them in the best order and draw the flow
chart, with numerous examples.

Digital calculators and watches came in during the 1970's. Soon you will see
digital cash cards, telephones, car instruments, and TV messages from your
friends.

DIGITAL COMPUTER-
LOGIC AND ELECTRONICS
(DCL) 4 Vols. £8.50

A course covering the material in stalics on
the left, but at a slower pace. {4 vols)

GUARANTEE — No risk to you. If you are
not completely satisfied your money will
be refunded without question, on return
of the books in good condition within 28
days. Our free booklist is sent with each
order.

CAMB Rl DGE LEARNI NG LTD, (esisterse n tngtana No. 1228762)

‘Unit 15, Rivermill Site, FREEPOST, St. Ilves, HUNTINGDON, Cambs PE17 4BR. Phone 0480 67446

'Ie,,e’
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I To: Cambridge Learning Ltd., Unit 15, Rivermill Site, FREEPOST, St. ives, Huntingdon, Cambs. PE17 4BR FOUR WAYS TO PAY:
1] A UK. cheque or a UK. postal
I r er order {Not Eire)
2) A bank draft. in stering on a
l PLEASE SEND: quantity Name . . London bank (available at any
SIOR Y . 0000690000000 ]
I CPB {£10.50) THESE PRICES COVER THE COST OF A 3 Cfgg“ our Giro Account No. 278
SURFACE  MAIL  WORLDWIDE, ddress ......... ... 4) Ploase charge my Access/Amefican
I BHB (£11.50) AIRMAIL: Europe, North Africa, Middle Express/Barclaycard/ Diners/Visa/
" . Mastercharg/Trustcard
ANS (£5.90) East, add ' to price of books. Japan. . L
l Australia, New Zealand, Pacific Islands Card No
AWG (£4‘00) add % ElseWhere add l/z -------------------------------------- E‘D"V Da‘e
DD £14.
I S {£14.00) — U.K. Delivery: up to 28 days (or send 60p Signed
| DCL (£8.50) ] per item for 1st class post) Phone NO. .....ccccovinviiiiicn e, Or phone us with these credn card
e — details on 0480 67446 (24 hour
L ansafone service}
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. S uial
SUBSCRIPTIONS Cikin

This year we present a new twelve-part, non-fiction
series — ETI 1981 .. .... available from your
newsagent every month.

Forget to buy it this month, or is your newsagent sold
out? ,
Why worry when ETI gets to the shop? Sit back and JsGUEIE

wait for it to come to you. Take out an ETI o

Subscription. For only £11.25 we'll send you twelve
issues of ETI.

To claim your years' supply of ETI, send your PO or

cheque direct to :
ET1 Subscriptions Department,
513 London Road, N _':__steg.m:pe
Thornton Heath, PN Automatic '
Surrey CR4 6AR. o N Aaiysiznss SN

Tel: 01-684 3157. v Switch Pre

Stop your powerful pooch carving up your
9 ’ carefully collected ETIs with his canine choppers
IT s A DOGS LIFE o and live in hardback harmony with a profusion of
precious project books by armour-plating your
i ngrel strikes again! CLCE L
M'thy mong 9 Invest in an ETI binder. You know it makes sense.

You can have any colour you like as long as it's

black.
Price U.K. £3.95 including postage, packing
and V.A.T., overseas orders add 30p. Why not
place your order now and send the completed
coupon with remittance to:-

EASIBIND LTD., 4 UXBRIDGE STREET,
LONDON W8 7SZ. Tel: 01-727 0686
Please allow 3/4 weeks for fulfillment of order

i {EASIBIND
wit, :
Easibind L4d.4 Uxbridge St.London, W8 7SZ.
Nat. Giro No. 5157552. =)
1 -
Order Form

! ELECTRONICS TODAY INTERNATIONAL |

l I enclose p.o./cheque value ........cccccuenennereee l
l fOr ot binders :
I Years required ........ccceeeenee l
BLOCK LETTERS PLEASE l
INAMIE veveeeereerereeresssssaseeesssersissseerssssssssssssssaases l
B ADAress ..ot |
B e s e 1
: !
[ oe———— s
l Date ...ccevurnnnnennecieiiienenne |
I Registration No. 307469 |

B e o e e e s e e S e e o —
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PROJECT

The input board. The input and output sockets are all PCB-mounting
and connections to the panel board are made via multiway cable and a
Molex connector.

BUYLINES

A complete set of parts for this project, including fully finished
metalwork, nuts, bolts etc, will be available from Powertran Elec-
tronics for £97.50 plus VAT for the mixer and £9.90 plus VAT for the
power supply, post free. For delivery by Securicor add £2.50 (VAT in-
clusive). Powertran also supply the separate parts for the mixer, eg
metalwork set, PCB, semiconductors etc. Telephone Andover 64455 or
write to Powertran Electronics, Portway Industrial Estate, Andover,
Hants SP10 3NM.

PARTS LIST
Resistors (all 4 W, 5%)
R1,12,32,34,52,53,99,117,142, 47k Capacitors
160,162,164,170,172,176 C1,8,21,22 47p ceramic
R2,13,33,35,69 1k0 C2,9,20,23,29,30,40,111,112  10u 16 V tantalum
R3,5,14,16,29,30,36,38,87,152 1M0 €3,10,19,24 3n3 polycarbonate
R4,15,31,37,51,54,89,97,143, 100k - C4,11,18,25 680p ceramic
179,180,182,188,189,191,199, C5,12,17,26,31,34,37,38,39,41, 100n polycarbonate
206 55,80,82,92,95,100,103,105
R6,17,28,39,50,55,144 5k6 €6,13,16,27,32,35,75,76,78,81, 1u0 35 V tantalum
R7,8,18,19,26,27,40,41,48, 390R 89,90
49,56,57,145,147 C7,14,15,28,33,36,50,51,64,65 1n0 polycarbonate
R9,11,20,22,23,25,42,44,45,47, 10k €42,56,87,88 15n polycarbonate
58,60,61,62,67,98,101,106,107, €43,45,57,59 680n polycarbonate
108,109,110,111,112,113,114, C44,47,58,61,84,85,86 150n polycarbonate
115,119,124,125,126,127,128, C46,60 33n polycarbonate
129,130,131,132,134,146,148, C48,52,62,66 8n2 polycarbonate
158,165,166,171,202,203 C49,63 39n polycarbonate
R10,21,24,43,46,59 6k8 C53,67 470p ceramic
R63,71,81 1k3 C54,68 2n2 polycarbonate
R64,65,72,73,79,80 1k8 C69 2u2 16 V tantalum
R66,70,82,95 68k €70,91,93,96 470n 35 V tantalum
R68 2k0 C71,73 220n polycarbonate
R74,83 8k2 C72,74 100p ceramic
R75 130k €77,99,106 4u7 16 V tantalum
R76 39k C79,83 4n7 polycarbonate
R77 36k €94,97,101,102,104,107 220u 16 V electrolytic, PCB type
R78 1k2 €98,108 22n polycarbonate
:gg,;zs 334’& €109,110 2200u 25 V axial electrolytic
R88,92,93,94,100,102,105,116, 150k (SR 47n S0V dise ceramic
118,120,123,135,163
R90 820R Semiconductors
R91,181,183,190,192 200k 1C1,3,4,6,7,11,12,13,18,19,20, RC4558
R96 560k 21,22,23,24,25,26
R103,104,121,122,154,156, 18k 1€2,5,8,10 LM13600
169,174 1C9,15,27 74
R136,139,149,177 22k 1C14,16,17,28,31,33 1458
R137,138,140 27k 1C29 TLO81 or equivalent
R141,173 1k5 1C30 LM1877N-9
R150,184,193 2k2 1C32,34 LM3915
R151,153 330k 1C35 7812
R155,197,204 220k IC36 7912
R157 180R Q1-7 BC212L
R159,178,185,194 4k7 Q8 BC182L
R161 470k D1-24 1N4148
R167 12k D25-28 1N4002
R168 33k D1 6V2 400 mW
::gg,:gg,198,205 25; LED1-3,513,15-23 0.2” red LEDs
0 LED4,14 2"
e e 0.2” green LEDs
R201,208 15R
Note that R133 is not used Miscellaneous
. SW1,2,5,6 DPDT slide switch
Potentiometers . o SW3 four-pole three-way rotary switch
RV1 100k dual antilogarithmic rotary SW4 SPDT toggle switch
RV2 10k logarithmic rotary SwW7 three-pole four-way rotary switch
RV3 10k Imear_rolarY Sws8 push-to-make non-locking switch
RV4 10k dual !mea_r rotary $K1,2,5 five-pin DIN sockets (PCB type)
RVS 10k logarithmic slider SK3,4 %" mono jack socket (PCB type)
RV6,7,8,9,10 100k dual linear slider SKé6 %" stereo jack socket (PCB type)
RV11 47k dual logarithmic slider SK7 %" stereo jack socket
RV12,13 47k logarithmic slider
PR1,3,5,7 1k0 miniature horizontal preset Transformer (15-0-15 @ 300 mA), fuse (500 mA), fuseholder, mains
PR2,4,6,8,10,11,12 220R miniature horizontal preset lead, cabinet, knobs to suit, eight-pin DIL sockets (27 off), 16-pin DIL
PR9 470k miniature horizontal preset sockets, (four off), 14-pin DIL socket (one off), 18-pin DIL sockets (two
PR13 4k7 miniature horizontal preset off), flexible multiway cable and Molex PCB plugs, mounting hard-
PR14,15 22k miniature horizontal preset ware to suit.
ETI AUGUST 1981
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———————————— P RO JECT : Disco Mixer

is controlled by a five section graphic equaliser with two oc-
tave spacing as well as a special beat lift device. A voice-over

.unit (ducking) has been included as well as an override func-

1861 LSNONV 113

tion for interrupt announcements. The microphone input can
also be modulated, at a variable rate, to produce growl ef-
fects. A monitor section with a stereo headphone output
allows the operator to listen (pre-fade listen) to any of the
music inputs. The level of the selected signal pathis displayed
on an LED PPM.

Voltage controlled amplifiers have been used to control
the signal levels in all seven audio paths. They have the ability
to produce automatic cross<fades and ducking, as well as
reducing crosstalk. The signal is not transmitted anywhere un-
til the control voltage is correct. Therefore it will not crosstalk
until it has been faded up, and then it doesn’t matter.

CIRCUITRY INSIDE
THIS BOX IS CONTAINED
ON THE INPUT PC8

680p R16

M0

TABLE 1.
Noise chart for converting dBm into
voltage.

0 dBm 775 mVgus
—10dBm 245 MVips
—20 dBm 77.5 MVips
—30dBm 24.5 mVpys
—40 dBm 7.75 MVius
—50dBm 2.45 MVips
—60 dBm 77.5 uVgus
—70 dBm 245 uVipys
—80 dBm 77.5 uVgps
—90 dBm 24.5 UVipss

—100 dBm 7.75 uVgys
=110 dBm 2.45 uVyys

L L
VOICE-OVER CONTROL
MICROPHONE SIGNAL
LHD SIGNA|

O?OZIFRT-IDmmonmb
i1 L
4
O
@
&
2
>
-
x

NAL L
—~ OVERRIDE CONTROL

LHD 1S LEFT-HAND DECK
RHD IS RIGHT-HAND DECK

R11
10k

R22
10k

8 "
+c30
@ 10u
@ OJ-O 12V
MAINS
wore, 36 EARTH
1€1,3.4,6,11,12,13,18,19.20, ON CHASSS
21,22,23,24 25 & 26 ARE RC4558 FOR EARTHING
1C2,5 & 10 ARE LM13600 THE DECKS WMIXER
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RIGHT
CHANNEL
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22
3734
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AUX
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‘STEREO GRAPHIC EQUALISER I

27k

+12V

+
Ci15
10

+

c76
TH

-12v

Next month we conclude the D}90 with the remaining
constructional details.

HOW IT WORKS

The two cartridge inputs have identical circuitry and only one section
is discussed here. Magnetic cartridges need to be equalised with an
RIAA playback equalisation curve (Fig. 2). In the actual circuit, Rg of
Fig. 2 is replaced by a preset (eg PR1 for IC1a) so that different pick-up
sensitivities may be catered for. The unequalised signal at the input
will typically be about 10 to 20 mV peak-to-peak. This will vary from
record to record, but it is generally true that the level will not vary
greatly between records of a similar kind (eg disco and rock). Theinput
signal level is rather small, however, and so a low noise op-amp has
. . been used for IC1.

Fig.1 Circuit diagram for the music input and graphic equaliser sections. The VCA unit uses the LM13600 Operational Transconduc-
tance Amplifier; in the actual circuit this section comprises IC2 and
IC3. The gain of the unit depends on the control current l,5¢, so the
unit should actually be called a current controlled amplifier (ICA);

F1- = 50Hz

1
Zs R Cc

however, we shall stick to the misnomer of VCA. The LM13600 has a
f2e —1  s00M diode predistortion network included in the IC which actually reduces
BB the THD of the unit by as much as 10 dB. It was decided to operate the
f3- —1 —-2120m VCA at a V,, level of 0 dBm (2V2 peak-to-peak). This gives a THD of
Lk 0.055% (typical best) and a signal-to-noise ratio of 80.5 dB. It also gives
OUTRUT, an overhead of about 18 dB. The output noise at 0 dBm is well below

A arer B8 e that of the RIAA stage and so it can be ignored.

The AUX input uses the same VCA (1C10, 11, but it does not have
an RIAA circuit. Instead it has a + 6 dB gain, flat frequency response
preamplifier, built around IC13.

All three music inputs are mixed together by IC12 and fed into
the beat lift and graphic equaliser section. The beat lift circuit is a
peaky 90 Hz resonator, designed around 1C18 and 1C24, that can pro-

]
A ATFyz3= PO .4ng8
v 3% R

Fig.2 The RIAA equalisation block and the associated equations. The graph
shows the frequency response.

TR N00M: o Too0n:dokHrtookis vide a variable lift. This tends to emphasise the beat in the music. The
FREQUENCY — graphic equaliser (ICs 19 to 23 and IC25) uses the same circuit as the
, beat lift except that it can provide both lift and cut.
ABC . » o
gooeaims | conno Fig.3 The basic VCA unit and a table showing the The circuit operates as follows. Each section (1IC19a, C44, R106,

R107, C45, for example) is a fixed frequency resonator. At resonance

performance figures (see text). the resonator looks like a short to the ground. By connecting this

the feedback of an amplifier, the amplifier can be made to provide cut

f = resonator to the wiper of a pot which is connected across the input and
w0
viv i 1mA and lift respectively at the resonant frequency. The resonator selec-
?;;lil.uu (L . in Vin ""c:;::z:?f::m.:u,m oUTPOT tively shorts out the input signal or the feedback signal. The output of
< o0 P . e ASUREMENTS Taxen o HPUTmV | SO S reTe the equaliser is fed into a variable gain mixer, 1C26, together with the
by our OVER 'a 70 iz BAND. | e g T 8508 output from the microphone section. Throughout the system, the
e DIEFERENTIAL HRcasss AND 10 ktie Iane $ET AT [GBm FZ I 7omv__| 0.055% | sosds operating signal level is 0 dBm, although gain can be provided in the
SR gy e BesT THD [8Bm 1 oy _Lonx 1 renes equaliser. The output is also capable of generating 6 dB of gain. ETI




CUBE MANIA — FREE OF CHARGE!

BECOME AN INSTANT MUSICIAN
NO EXPERIENCE NECESSARY

The success story of 1981. Hundreds sold already!
As featured on “Tomorrow’s World"

Create your own music with a VL-TONE. You combine
the sound, rhythm and tempo and the VL-1 plays it
back . . . beautifully!
CASIO VL-TONE (VL-1)
Electronic Musical instrument
and calculator. -

(RRP £39.95)
i ONLY £35.95

VL-1 records and plays back up to 100 notes as a me-
lody. One Key Play or Auto Play of Piano, Violin, Flute,
Guitar and Fantasy, or create your own unique sounds
with A.D.S.R. 10 built-in Auto Rhythms and Tempo
control. LCD digital readout of notes and tempo. Also
a calculator. ganery powered with memory and
program retention. Integral amplifier/speaker. Output
jack. With Song Book. Dims.: 1% x 11% x 3in.

CASIOTONE POLYPHONIC
KEYBOARDS

With built-in amplifier and loudspeaker.
MT-36

emwwmn
\.- —

g

22 instruments over 3 octaves. 4-position sound
memory. Battery or mains. O/P jack. Dims.: 28 x 22%a x
6%2in. 6lb.

%% NEW 4 CASIOTONE CT-202

""Son of success . . . The two harpsichords demon strate
the Casiotone's talent for sparkling, crystal clear tones .
. . Even more impressive is the clav "
(Melody Maker).

{RRP £115)
ONLY £95

49 instruments over 4 octaves. 4 voice memory func-
tion with push-button selection. 3 vibrato settings and
sustain. Pitch control. O/P jacks. AC only. 3% x 34% x
11 3sin. 15.8Ibs.

CT-301

(RRP £285)
ONLY £245
14 instruments over 4 octaves. 8 x 2 rhythm accompani-
ments. Vibrato and delayed vibrato. Start/stop, synchro
start, tempo control, tempo indicator, and rhythm
volume. Pitch control. AC only. O/p jacks. 4%8 x 3138 x
1274in. 271bs.

CT-401

(RRP £345)
ONLY £295

As 301 plus following; 16 rhythm accompaniments,
with fill-in. Casio Auto Chord for one finger or auto
accompaniment. Plays major, minor and 7th chords
with bass. Balance control, C.A.C. iever, chord lever,
memory lever and octave switch. Dims. as 301. Weight
28.2lbs.

PRICE includes VAT and P&P. Send

cheques, P.O. or phone your ACCESS or
BARCLAYCARD number to:

CASIO SCIENTIFIC CALCULATORS
WITH LIQUID CRYSTAL DISPLAY

for long, long battery life.

FX81 FX100 {FX550)

v
L d
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FX81. 8 digits. 30 scientific functions. 4,000 hours bat-
tery life. Auto Power Off. ¥a x 3 x 574in. £12.95.

FX100. 10d, 44f, 7,500 hrs. A.P.O. % x 3 x 578in. £16.95.
FX550. Replaces FX510 shown above. 1 lithium battery
lasts 13,000 hrs. A.P.O. 10d, 50f. ¥ x 278 x 5%in. £19.95.
SUPER SCIENTIFICS with time dimension.

FX8100. 46f. Clock, calendar, alarm, hourly chimes,
countdown alarm, stopwatch. Va x 2% x 5'sin. £24.95.
FX7100. Card version, without calendar. £24.95.
FX6100. Hand held version of FX7100. £17.95.

CASIO PROGRAMMABLES

with A.P.0. and memory and programme retention.

Tmeseww
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e
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o

FX3500P (FX602P)

FX180P. 10d, 55f, 2 programmes, 38 functional steps.
Ifntegrals and Regressional analysis. % x 3 x 5%gin.
19.95.

FX3500P. As FX180P but 61f, /32 x 274 x 5%ain. £22.95.
FX602P. As FX501P shown above but with alpha-nu-
meric display. 10+2d, 51f, 256 steps, 22 memories, 10
unconditional jumps, 9 subroutines ({9 levels) 18
parentheses (6 levels) £74.95.

CASI0 MELODY ALARM CLOCK
CALCULATORS

FX180P

MQ1200

-1~ 1]
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MQ1200 12 melodies, 2 alarms, hourly chimes, date
memories, anniversary memories, calendar. 1%s x
6 x 2%ain. £19.95.

ML-90. Wallet version of above, with stopwatch. £14.95.
ML-75. Card version of ML-90. %16 x 3% x 23%in.
£15.95.

ML2000 Office version of MQ-1200. 1% x 4 x 6Yin.

. uc3es UC3000
UC365. 3 melodies, universal calendar, date memories,
two date alarms, daily alarm, hourly chimes, count-
down alarm/stopwatch, time memory. Ya x 42 x 2'%in.
£19.95.

UC360. Card version of above. 742 x 3% x 2%in.
£19.95.

UC3000. Office version. 1% x 4 x 6%ain. £27.95.

Send 20p for our itiustrated catalogue.

TEMPUS

With purchases totalting over £17.50. Only

on request at time of ordering. Offer
closes 31/8/81. Subject to availability.

THESE SPACE INYADERS WILL
ALARM YOU —
THE PRICE WON'T

Casio’s most amazing watches ever!

CA-90 (left)
£24.95

CA-901 (right}
£29.95

Time and auto calender, calculator, alarm, hourly
chimes, stopwatch, dual-time. DIGITAL SPACE
INVADER GAME.

100 METRE WATER RESISTANT
WATCHES

with alarm and stopwatch
W-150 (left)
£32.50

W-150C (right)
£25.95

Time and auto calendar, alarm, hourly chimes, count-
down alarm timer with repeat memory function. Time
is always on display, regardtess of mode. S/S.

w100 {left)
£19.95

UCS50W (right)
50m W/R
£19.95

W100 is the resin case/strap version of W150 UC50W.
50 metre water resistant with universal full month ca-
lendar display with forward and backward stepping.

LCD ANALOGUE/DIGITAL

AAB1 (left)
Chrome
£29.95

AAB2 (right}
Stainless Steel
£39.95

Dual time, analogue and digital. Atarm, hourly chimes,
countdown alarm timer, stopwatch. auto catendar.

12 MELODY ALARM AND
STOPWATCH

M12 Resin £17.95. M1200 S/S £29.95.

SYMPHONIC ALARM CLOCK

MA-1
£9.95

Mozart No. 40
or Buzzer.
Hourly chimes.
Snooze facility
1% x 42 x 3in.

MA-1

Dept. ETI, FREEPOST,
164-167 East Road, Cambridge CB1 1DB
Tel. 0223 312866
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IC1a

Y
o

ViniO—2_©

Programmable

Ving O— |>

Op-amp

J. P. Macauley, Crawley

This circuit was developed for ex-

perimental purposes and enables an op-
amp to be operated in either the inver- R

Vour

RS
100k

ting, non-nverting or differential mode.

This is accomplished by switching inputs
into the circuit by means of IC1, a quad
bilateral CMOS transmission gate. A .
diode matrix connects the control
voltage for the gates together so that the
operating mode can be controlled by a NOTE 4016
simple BCD-encoded word. As 1
presented here the gain of the op-amp is
unity, although this can be altered by the
simple expedient of altering the respec-
tive resistor values. Note, however, that
the output may distort if resistor values
of less than 10k are used. This is due to |

-7V
R4
100k

1Ic1d

the transmission gates, which like to ‘see’ l’

at least this resistance as a load.

OA
( OB BCD

[7 INPUT

-Oc¢

+5V

SET OFFSET (EQUIVALENT TO A
DAC OUTPUT OF 287.2)
100k
10k SET GAIN {SET THE QUTPUT

ak7 LAW OF THE CIRCUIT)

D50 68k

FROM
COMPUTERY D1

]

T
M\
 \
2l

4 -8IT
LATCH

Note | Output to DAC

00000000
00010001
00100011
00110110
01001011
01100000
01110111
10001111
10101001
11000010
11011110
1N

Octave | Output to Latch

00000001
00000010
00000100
00001000

OO NOU AW =

-
- O

s =

-
L]

O NEGATIVE CONTROL
VOLTAGE TO VCA

1% RESISTORS

Computer-controlled
Synthesiser Keyboard

K. Wood, Ipswich

Referring to P. McChesney’s idea
published in Tech Tips, May ‘81 issue, it is
possible to obtain an output voltage of
an accuracy similar to that of the 12 bit
code given without resorting to a second
digital-to-analogue converter.

The logarithmic property of music
allows this to be done. For each octave
higher a note is, its frequency (and hence
the control voltage of a linear oscillator),
must double. Thus it is possible to
generate voltages for the top octave of a
keyboard, and obtain control voltages
for lower octaves by dividing it by two,
four, eight and so on, according to the
number of octaves required.

An alternative arrangement is
outlined to cope with these ideas. The
note is output to the DAC, and its octave
number is sent separately to the divider
network by the computer system. A bias
is added to the voltage to eliminate
another bit from the 12 bit code, reduc-
ing it to the eight bit capability of the
DAC.

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items. .
ETl is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear as possible
and the text should preferably be typed. Circuits must not be subject to copyright. items for consideration should be sent to ETI TECH-TIPS,
. Electronics Today International, 145 Charing Cross Road, London WC2H OEE.
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LED Peak Meter

G. Durant, Selby

This circuit gives a bar display when
connected to an audio source, such as
the speaker outputs of an amplifier. Each
channel is fed to one of the drivers IC1a,
IC1b, which are op-amps wired as peak
voltage detectors; they also rectify the
signal and give the output voltage the
characteristic PPM fast attack and slow
(1 s) decay times.

The display section is multiplexed
for low cost. A row of comparators (IC1c-
IC2d) have their inverting terminals held
at a particular voltage by a resistor chain
and a reference voltage derived from a
zener diode. The audio signal is fed to the
non-inverting terminals of the com-
parators and as it reaches the reference
level on each inverting input, the cor-
responding output goes high.

The output of each comparator is
taken to two LEDs via a current-limiting
resistor. Two independent displays are
formed by taking the cathodes of each
pair of LEDs to one of two common lines;
each line can be connected to ground by
one of the switches IC7¢, IC7d. The two
remaining switches in IC7 select which
channel is to be sampled by the com-
parator section.

A clock formed by 1C3a,b,c and run-
ning at about 100 Hz feeds a retrig-
gerable flipflop built around 1C4. The
two outputs control the IC7 switches so
that each channel is measured and
displayed on the appropriate LEDs in
alternation.

A brief peak which reaches the top
two LEDs on each channel may be too
short to notice. When the top two com-
parators are triggered, they activate the
peak hold circuitry built around IC5 and
1C6. These are 555 timers wired in the
astable mode and prolong the time for
which the LEDs are illuminated to about
600 ms and 1.2 s respectively. This gives
the same impression as a commercial
peak hold meter.

The circuit requires a single 15V
supply, and use can be made of the ex-
isting supply when the circuit is built into

the equipment. The LEDs, which can be
rectangular if preferred, are mounted in
two rows of six and labelled with the
level in dB (which is only approximate).
The number of display LEDs can be ex-
tended by adding more resistors and
comparators to the existing chain

82

Below and right: Constructing a cheap [2)
tilt switch. o)
o
o
o
] o
. o}

4 —
~ o

Below: ‘Magnetic’ tilt switch.

Q000000

Cheap Tilt Switch

M. J. Woodbridge, St. Albans

The ETI Musical Box needs a mercury
tilt switch, but there are cheaper ways of
providing one. One way is to use a plastic
biro refill end about 1.5-2 cm long. Thick
pins are pushed into the soft plastic tube
at one end as shown, at 180° to one
another. The pins are then bent down at
right angles to the tube and soldered to a

small piece of Veroboard. The end of the
tube nearest the pins is blocked up using
glue, or by melting the plastic with a hot
object. A small ball bearing is inserted,
which will short the pins when it touches
them. Blocking up the other end of the
tube leaves you with a passable tilt
switch.

A second way of making a tilt switch
is to have a magnet moving up and down
in a plastic channel near a reed switch.

z01 ko

+9-15v

D1 IC7a
1 —i= ]
o i P e |
& a70m S L 3
100k S
LT
100k 1
13| - 1IC7h
P" -3 -
RIN OT;.”__ 12 l+ ‘5

100k

100k o

NOTE
1C1,2 ARE LM324
IC3 15 4049

LEDS TO SUIT
CONNECT IC3 PINS 14 & 8 TO GROUND

A 4

4
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R9

+12v

+12v

R141
10

R142
6«8

R14y

Ca49 b

+9-15V

SM6

Lot}

+3008

+2448

+18dB

+12d8

+6dB

Y

0d8
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R153
100R

RV36
1Mo

log
PORTAMENTO

ic39 p—0
-, 1V/OCTAVE
ouTPUT

E:
1€36.37,38 ARE 74%
1C39 1S 3140
Q23 1S BF244C
038 IS IN4148

Duophonic
Synthesiser Keyboard

P.R. Williams, Stevenage

M ost synthesisers, including the other-

wise excellent ETI Transcendent 2000,
are strictly monophonic; only one note
can be keyed at a time. True polyphonic
synthesisers are, however, complex and
expensive. The circuit described here is a
very simple modification which can be
made to the Transcendent 2000 to make
it a duophonic instrument; that is, any
two keys can be pressed simultaneously
to produce two notes.

The circuit relies on the fact that the
keyboard resistor chain is fed by a cons-
tant current source, IC3. When more
than one key is pressed, one or more
resistors in the chain are short-circuited,
resulting in the output of IC3 becoming
more positive to keep the current cons-
tant. The output voltage of the normal
keyboard circuit is then equal to that cor-
responding to the highest note pressed.
The change in voltage at IC3's output is
thus proportional to the number of keys
between the highest and lowest pressed.

Thus, to obtain the voltage cor-

—o
TRIGGER
QUTPUT

responding to the lowest key pressed, the
change in voltage at IC3's output must
be subtracted from the normal keyboard
voltage. This is done at 1C36. 1C38 pro-
vides a scaling factor to achieve the
common 1 V/octave output, which is ad-
justable by RV35. An offset is also in-
troduced at this point to put the voltage
in a useful range. RV37 controls this.

A trigger signal derived from the
change in IC3's output is produced by
the level detector, IC37. R141 and C49
de-bounce the contacts, while R142 and
R149 provide some hysteresis for addi-
tional triggering reliability. RV34 is set so
that 1C37 will reliably detect when two or
more keys are simultaneously pressed.
Q23 and 1C39 form a sample and hold
circuit, which has been duplicated from
the Transcendent 2000 design. RV36
could be ganged with the existing por-
tamento control.

The output can then be used to con-
trol either an external VCO or another
synthesiser.

Although this circuit was primarily
designed as a modification to the
Transcendent 2000, it could be easily
adapted for use with any synthesiser that
uses a constant current keyboard resistor
chain. 83
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ETIPRINTS

ETIPRINTS offer you the easy
way to produce high quality
printed circuit boards. Each
ETIPRINTS sheet contains a set
of etch resistant rub down
transfers of the printed circuit
board designs for several of
our projects.

ETIPRINTS are made from our
original artwork ensuring a
neat and accurate board. We
thought ETIPRINTS were such
a good idea that we have
patented the system (patent
numbers 1445171 and 1445172).

PARTS LIST
040A  ETI 80 VCO/VCLFO Feb 80 Speed Control
DTM Switching 8oard
040B ETI 80 PSU Feb 80 RIAA Preamp
Tuning Fork
Hi-Lo Filter 047C ETI 80 Envelope Shaper Sep 80
Coin Toss TV Sound
Survival
041A  Audiophile Driver Amp Mar 80 .
VCA 048A  Sustain/Fuzz Box Oct 80
Signal Tracer . Flash Trigger )
Heater Controller Main Board FM Radio Control Receiver:
Electromyogram (Top side)
(Bottom side}
041B  ETI 80 VCM Mar 80 FM Radio Control
’ Heater Controller Sensor Transmitter
046A  ETI 80 Dual VCA Aug 80 048B Vocoder Slew Rate Control  Oct 80
100 W Power Amplifier Vocoder Output Amp
Vocoder Input Amp
046B  Capacitance Meter Aug 80 Vocoder PSU )
US Alarm Vocoder LED PPM Display

BGM 100 W Amplifier
Logic Tester
100 W Power Amp
047A  Dinita! Test Meter Sep 80

047B  Vocoder Internal Excitation  Sep 80

BUYLINES

Sheets for Sep 79, Dec 79, Jan 80 and April
- July 80 are temporarily out of stock.
Earlier ETIPRINT sheets are available.
Send a cheque for PO (payable to ETI)
for £1.20 per sheet with details of the
project for which you require an ETIPRINT
and the month and year of publication to:

ETIPRINTS,

ETI,

145 Charing Cross Road,
London WC2H OEE.

048C  Cassette Interface Oct 80
ETI 80 Monitor Amp

042 AF Generator Nov 80
Multi-Option Board
Space Invasion PSU

— HOW IT WORKS

Lay down the ETIPRINT and rub
over with a soft pencil until the
pattern is transferred to the
board. Peel off the backing sheet
carefully making sure that the
resist has transferred. If you've
been a bit careless there’'s even a
‘repair kit’ on the sheet to correct
any breaks!

ETIPRINTS
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NOW 95 TOROIDALS{.

PARNDON ELECTRONICS LTD.
Dept. No.23, 44 Paddock Mcad, Harlow, Essex CM18 7RR. Tel. 0279 32700

RESISTORS: Ya Watt Carbon Film E24 range + 5% tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandoliered

and colour coded.

£1+00 per hundred mixed. (Min 10 per value) :
£8-50 per thousand mixed. (Min 50 per value) »
Special stock pack. 60 values. 10 off each ESg,/ ~=

DIODES: 1na14as 3p each Min order quantity - 15 items.
£1-60 per hundred

DIL SWITCHES: cold plated contact in fully sealed base - solve those &\
programming problems 1§ ™
4 Way 86p each. 6 Way £1-00 each. 8 Way £1-20 each N

DIL SOCKETS: High quality. low profile sockets. . . '
8 pin — 10p. 14 pin — 11p. 16 pin — 12p. 18 pin — 19p. 20 pin — 21p.
22 pin — 23p. 24 pin — 25p. 28 pin ~ 27p. 40 pin — 42p.

BE PREPARED

Ideal for the experimenter

B THIS DOSIMETER WILL AUTOMATICALLY
DETECT GAMMA AND X-RAYS
B UNIT IS SIZE OF FOUNTAIN PEN & CLIPS
ONTO TOP POCKET FREE R rorciase
B PRECISION INSTRUMENT

B MANUFACTURERS CURRENT PRICE OF A
SIMILAR MODEL OVER £25 EACH

British design & manutacture inc. VAT Post & Pack 60p ’
Tested and fully quaranteed. Ex-stock delivery. | COMPLETE

Henry's

01-7231008/9
404 EDGWARE ROAD, LONDON W2 1ED Ag

P THANSF(]HMEHS

REASED PRODUCTION CAPACITY BRINGS LOWER PRICES

rroM 3 ‘4’6 625"

VIEW THRU LENS »

" ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS l
MIN. ORDER - UK. £1-00. OVERSEAS £5 CASH WITH ORDER PLEASE J

G|SECONDARY RM S | ] Tk MS ' [ B l
| series SERIES | SECONDARY RM.S.] w SERIES|S CONDARY RMS.
TYPE NO. | volts Tcurrent] PRICE TYPE { NO- [ volts Current PRICE ! TYPE NO. 1 voits
010 646 | 250 ETEEE 889 | - " exo17
30va | mn [s3g | 1s X012 12+ 12 | 666 ‘ ] 00 | B2
Mxamm | XO212x12 | 125 | £4.48 | 5X013 [ 15 + 15 i 625va | 9xo26 | 40+ 40
045Kg | IXU3 115415 | 100 L p00 0e0 160Qva | 5X0i¢| 18418 | 44 1 j 140  75mm | $X025 | 45 + 45
014 i1g+18 | 083 | Fpe0P 110 x domm | XI5 22+22 [ 363 £8.44 50Kg. 9X033 | 50 + 50
roguiation | 1X05 (22 +22 | 068 s 18Kg 5X016 | 25 + 25 ggg +£143P8P | 9x042 | 55 + 55
18% 1X016 [ 25 + 25 060 5X017 | 30 + 30 oo | +£148VAT regulation | 9X028 | 110
X017 130 + 30 0.50 ; 5X018 | 35 + 35 2.28 ‘ X 0
| regulation | gynoe | 30+ 80 200 4% gxggg Sad
To00[ 6+6 | 416 - e ' X028 | 110 14 ? !
2011 3+9 | 27 20 :
50 x012{12+12 | 208 [ 5xa30] 240 066 ‘ IMPORTANT
05 }’52’" 2013 |15 + 15 166 £4.93 I exo12| 12+ 12 938 | All vollages quoted are for FULL LOAD. Please add
29K 2X014 |18 + 18 1.38 i l 6X013| 15 + 15 1.50 l regulation figure to secondary voltage 10 obtain OFF LOAD
-9Kg g;g}g ;g : ;g ”13 :5’9-0 e 6X014( 18 + 18 gﬁ voltage.
reguistion | 2017 (%0 +3 | 083 | 225va | 50| Z1R | eso CHOICE OF 3 PRIMARY INPUTS
13% 2028 | lo 0.45 110 x 45mm | exo7| 30+30 | 375 | £10.06 L.P. Toroidal Transformers are available in choice of
2X0291 220 0.22 22Kg. 6X018 | 35 + 35 321 +£1.73 | 110V, 220V, 240V, coded as follows (Secondaries can be
-LZXOSO | 20 0.20 reguiation | 6X026| 40 + 40 ;g(‘] +£1.77 connected in series or parallel):
3X010| 6+6 6.64 7% | 2,’5853 4517045 204 For 110V Primary insert 0 in place of “X” in type
|3xonf 949 444 . 6x029| 220 1.02 ' number.
80va g;g:gl }g + :g :ngg | | 8x030] 240 0.93 - For 220V Primary (Europe) insert 1 in lace of “X” in
90x30mm | 01415 s | 222 | ED.47 M 7X014] 18+18| 838 type number. o
1Kg ;OIS [ 22 + 22 181 | +£1.43P&P | X015| 22+ 22 6.82 For 240V Primary (U.K.) insert 2 in place of “X” in type
otion | X016| 25425 | 160 | +LO4VAT | 300va L e number.
regulation + . l . _ :
12% g;gg 301-‘*030 ] (T]I;g [ riae 5v0mm 7X018i 35 4 35 428 £11.66 EXAMPLE: 50va 240v. 6 + 6v 4.16a = 2 2 0i0.
208|220 036 | | 26k | %) 40+ 378 +£173 | 5.-YEAR GUARANTEE
' 3x030| 240 I 03 | . xan| o T @l 30 +£201 We use advanced winding technology to make our toroi-
ool srs T om T regg;nan e8| it 272 dal transformers. They have only half the weight and
axon| g : 9 666 X090 220 1.36 height of their laminated equivalents and arc appreciably
X012} 12 1 12 500 X036 240 1.25 __| more efficient. Our toroidals cost virtually the same as
120va | 4013/ 15+ 15 4.00 [ 8x017| 30+30| 833 the older types which they are rapidly replacing. Induced
90 x 40mm | 4X014| 18 + 18 ki) £6.38 8X018| 35+ 35 714 hum is reduced by a factor of ten. Supplied with ngid
1.2Kg X015 ( 22 + 22 272 [ LF1a3P&P 500va |sxos| a0+ 62 mounting kit with centre bolt, steel and neoprene washers. All
) 4X016( 25 + 25 240 [ L ry7var | 140 x 60mm | 8X025| 45 +45 | 555 £15.53 1.L.P. Toroidal Transformers carry our full S-vear guar-
regulation | 4X017| 30 + 30 2.00 4Kg. 8X033| 50+ 50 5.00 + £2.05 antee.
1% I 4xX0181 35 + 35 wn 8X042 | 55 + 55 454 + £2.64 7 & RS
:;ggg ; ;g (1] gg regulalmn g;g;g [ 10 ;52;; FOR SINGLE AND SMALL QUANTITY ORDER:S
i 22 :
| %030} 240 | 050 Ii 8X00| 240 208 GOODS DESPATCHED WITHIN 7
DAYS OF RECEIPT OF ORDER
See also our.ad. on pages 16 and 17 of this issue ! To: I.L.P.ELECTRONICS LTD., CANTERBURY CT2 7EP

Please supply Transformer

CUSTOMER DESIGN ENOUIIRIES INVITED. QUANTITY PRICE LIST AVAILABLE. : . Lty ers '
FREEPOST FACILITY (U.K. only). ?:mph send your order inenvelope 10 FREEPOST to 1 i Total purchase price £ . . . . . .

address below. NO STAMP REQUIRED { .

% TO ORDER Enclose cheque/Postal Order/Money Order payable 1o 1.L.P. Electromcs Lid. or qote your | Ienclose Cheque ] Postal Orders [] International Money Order
ACCESS or BARCLAYCARD uaccouni No. To pav C.0.1. add £1 extra to TOT AL value of
order. UK. customers must include \".A.T. with pavyment.

Also avanlablc trom ELECTROVALUE, MAPLIN, MARSHALLS, TECHNOMATIC and WAT- [}

* %

Q B BP TRANSFORMERS (::2honcece b ADDRESS. ...

FREEPOST T4, GRAHAM BELL HOUSE, ROPER CLOSE i,

“CANTERBURY CT2 7EP. Phone (0227) 54778. Technical (0227)64723. Telex965780 | Signature ... ... . aTse,
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OHIO SCIENTIFIC COMPUTERS SINCLAIR PRODUCTS*
MI R Qur prices are so low we dare not print them| Sinclair Products only are ail Post free. SC110
Special offer: Superboard 3 + free Cegmon mo-  Oscilloscope £139, adaptor £4, rechargeable bat-

. . nitor poa. Super board 3 + free power supply, teries £7.95, x1 Probe £8.05, x10 Probe £8.86,

19 Mlu%ueei{ BIdefOl‘d, North Devon EX39 ZJR modulator and guard band kits pé)a. Ser:‘:sdz carryccase £8.80, PFM200 £52.40, adap::or £4,
i Challenger poa. Power supply kit £11.95. Mod- case £1.73, connector kit £11.27. PDM35 £32.95,

elep ont) Bldefol'd (023 72) 79798 ulator £3.50. Guard band kit £10. 4K extra ram adaptor £4, case £1.73. DM235 £56.50, DM350

(Dept. ETI 8) £12. Case £27. Cegmon £29.50. Wemon £19.95. £78, DM450 £107, adaptor £4, case £8.80, re-

Assembler/Editor tape £25. Word processor chargeable batts. £7.95. Microvision TV £69,
- program £10. Display expansion kit for adaptor £6.95.
**** TH'S MONTH S SUPER SAVERS **** | Superboard 2 £14. Centronics interface kit £10.
610 expansion board £159. Cased minifloppy BATTERY ELIMINATORS*
_ disc drive with DOS and psu £275. Cassette re- 3-way type 6/7.5/8v 300ma £3.50. 100ma radio
1 25 corder £18. Colour adaptor board built £65. types with press studs 9v £4.95. 9+9v £6.25. Car
200ns £120 £118 convertor 12v input, output 3/4.5/6/7.5/9v £3.04.

EMORIE an
MEMORIES LD BUeD (s VIDEO GENIE £289 BATTERY ELIMINATOR KITS*

HM6116P-3 )
2114 450ns 7 YT I T TR \ 100 ma radio types with press-studs 9v £1.79,

2114300ns E LSRR BELD Gl 9+9v £2.50. Stabilised 8-way types
3/4.5/6/7.5/9/12/15/18v 100ma £3.12, 1amg
£8.50. Stabilised power kits 2-18v 100ma £3.12,
1-30v 1A £8.50, 1-30v 2A £15.30. TTL and compu-
— ter supplies 5V stabilised 1.5A £3, 3A £14, 6A
o) \ £22, 12v car convertors 6/7.5/9v 1A £1.62.

EPROMS:
FROM TOSHIBA TC 5514P : ﬁ
4K (1k x 4) 450ns 2708 450ns £255 £250 {

g 2716 450ns
CMOS RAM 5101 g 2732 Intel type

Buy 5 off for

6809 Single Board Computer % Kit&

_ IEEE S-100 Standard AY-3-8910

e o M CeboG CP G SOUND COMPUTER CHIP )} PRINTED CIRCUIT MATERIALS®

ap(s;iﬁ(na(mnroon:szxo?:y{/lu;\cm PIA. 503% Features: 3 e — PC etching kit: economy £3.42, standard £5.76.

imulated 10, RS-232 Handshake. 8 Sel. Baud — Full software control of sound generation 40 sq. ins. pcb 50p. 1 1b FeC1 £2.20. Etch resist

SInUato plaicH LULEOLEh Ut LT interfaces with most 8-bit and 16-bit * economy 50p, dato 90p. Drill bits 1/32"" or
Rates. Manual includes: 11 x 17in. Schematic i pens.: economy 50p, dato 30p. Dits

N ot microprocessors. 1 i i 3
lr’:[;trzlhst. User Notes. Software listings and 3 independently programmed analog out C{]“J"B 35p. Etching dish 92p. Laminate cutter

Bare Board £48 44 puts. -
Uses 6809, 6850, 6821—buy setfor  £18.50 e T I
ADMONS (2716) £24.00 A ASPECIAL PRICE £6.95% %
Data available. S.a.e. please. Data £1. Large S.A.E. please.

TV GAMES*
\ AY-3-8600 + kit £12.98. RY-3-8550 + kit £9.26.

BI-PAK AUDIO MODULES®

AL30A £4.35, PRA12 £9.31, PS12 £1.75, T538
€2.90. S450 £27.90. AL60 £5.62. PA100 £19.94.
SPMB80 £5.26. BMT80 £6.36. Stereo 30 £24.14,
ALSD £8.56.

Low Profile .
B aca Wik THYRISTORS

DIL Sockets
40 pin INTERSIL I€L 7660 €225
28 pin TiLs Voltage converter. Now ex-stock.

24 pin < TIL32 ® Simple conversion of +5V Logic supply to
22 pin %‘,.\« TIL209 red +5V supplies.

18 pin TIL232 green @ Simple voltage multiplication (V out=(—)n-

COMPONENTS*

1N4148 1.5p. 1N4002 3.7p. NE555 8 dil 26p. 7418
dil 20p.

bc182, bc184, be212, be214, be547, be549 6.1p.
- Resistors 5% 1/4 W E12 10R to 10M 1.5p, 0.8p for
Buy any of those below and get a free interface 50+ of one value. Polyester capacitors 160v .015,

16 pin TIL212 yellow Vin). Xit and word
N . L processor program for UK101 or .068mf 2 9p, .047, .1mf 4.4p, .01mf 3.3p, 022,
‘3":“ TIL216 red 18 ] 99-9%"1»'}7'66' open circuit voltage conver- Superboard: Epsom MX70 £259, Epson MX80T .033mf 3.7p, .15, .22, .33mf 5.4p, .47mf 6.6p.
Lo TL228 red 8 o ol 359, Epson MXBOF/T1 £399. Epson MXBOF/T2 Polystyrene capacitors E12 63v 10 to 1000pf dp,
Quantitites 100+ TIL220 red ° W':; typical power e |1c|ech. 15V t £449. Epson MX100 £575. OK! Microline 80 £299. 1n2 to 10n 5p. Ceramic capacitors 50v E6 22pf to
Discount 5% 10’05 operating voltage range 1. 0 1 OKI Microtine 82 £399. OKI Microline 83 £699. 47n 2.5p, elfec(rolvtic capacitors 50v .5, 1, meﬁpi
P P oo " ics 737 . Seikosha GPB0OA £199. 25v 5, 10mf 6p, 16v 22, 33mf 6p, 47mf 5p, 100m'
LINEAR ICs / St esyitoluse requires only 2 external non- BT 7p. 330, 470mi 9p. 1000mf 15p, zeners 400mW
NES! d AT e MEMORY CHIPS E24 2V7 to 33V 7p. Presct pots subminiature
NES556 TiL330/A - DATA AVAILABLE, 50p. Large S.A.E. please 2114 £1.50, 4116 200ns £1.99, 4027 £1. All low  0.1W horiz or vert 100 to 2M2 8p. ic sackets 8 dil
RC4136 P ——————————————| current. 8.7p, 14dil 10.1p, 16 dil 12p.
LM301AN ggélzs =
LM311P 48, X
LM318 ik 6504 I JUST ARRIVED FROM VERQ. Y
LMguN 6802 ! fﬂlDD Prototyping Boards. SWANLEY ELECTRONICS
6809 Y icroboard Pattern 06 2175L £16.404
8080A | Square Pad Universal Pattern 06-2338F £16.40 Dept. ET1, 32 Goldsel Road, Swanley, Kent, BR8.8EZ
8085A r Prototyping Board for your APPLE/ITT 2020 Postage £3.50 on superboard, £4.50 on printers and 45p on other orders. Lists 27p post free.
280 £8.37% Please add V.A.T. to all prices except those sections marked with a * which already include it at
Z80A X the old 15% rate. Overseas and credit orders welcome

SUPPORT

T

FLOPPY DISC CONTROLLERS
FD1771

FD1791-2 4
WD 1691D
WD 2143-01
* SPECIAL Compiete Pkg. E50 3
Includes FD1791-2 + WD1691D
+WD2143-01
Set of Data on the above £3.
COMBO CHIPS
intended for Z80 usage.
280 Combo Chip (Ml?3886) 2V2meg  £25.00

Z80A Combo Chip (MK3886N-4), 4 meg.
9.95

EL NI e ' { 4116200ns  £150 2114 200ns £2.95
ENCODER/ 2808100 £18. 2114 450ns £195 27165 volit £3.70
MIB71 eise | 2808101 ! ANTEX SOLDERING IRONS 2708 450ns £3.35 2732 450ns £9.95

780510/2 y Model CX. 17W £4.25

_3555'353/ 280AS10/2 €240 | bt Nand « solder £5.09 SOFT-SECTORED MINI-DISCS for PET, TRS-80,
w

e 72 V30 [ e — K Sk 20W £6.00 etc. Supplied in Free Library case £21.95 per 10

VOLTAGE SOUND CHIP  £1.70 SK.3 and SK.4 complete with stand.
REGULATORS A single chip versa- MLX Repair Kit can be used where no n-guains
1A .|

DL SGETLD | RO ALy Low Profile I.C. Sockets by Texas
igﬁrcy;ié%z%:zf Pins .. ...8 14 16 18 20 22 24 28 40
70 11 12 16 17 20 21 28 37

plications such as VEROB|
arcade or home anuohgﬁ:g”’““ss Pence

\allig:rg . [*] ::Jnuensd' 33‘?;"!““'5 coglacls. . ;

. iltacc A

effects boxes and Cangg'%?ﬂﬁte?:;:k’;nst;:\z%'«i&anolher Memory Upgrade KltS fOF Apple; 2020: TRS'8OI
YT SPECIAL PRICE £3.55 each ’ | h
FaaED, EtC..eieivirerireereeeeeinnen.. from £12.00 please phone

AnoussTHgb-L%oFc%plNBTEERCE;s!HryrE?\%uNGerns Quantity prices available on request. Govern-

SIS ment and Educational Orders welcome. Trade

ULTRONIC FLY REPELLER LIGHT ACTIVATED SWITCH ELECTRONIC
A must for campers. Used for automatic lighting WHEEL OF FORTUNE aCCOUnts oDened.
Features: control elec ap: 1ance control F

LED indication. electronic gun burglar alarm un kit

Pocket size case. and auto-open doorsystem. | Easy 10 assemble. ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON

Low power consumption. Switch on/off 200W elec. appli-

Kit + all - i Case included.
R T s ORDERS OVER £15, OTHERWISE ADD 30p
Battery not included easy assembly
£4.50 £3. l £5.00

Access and Barclaycard Welcome

ORDERING INFORMATION | It is our policy to offer you brand . full
s RS SIER AT 100t P Sl B S
cad:I:.sw P&P on total order. V.A.T. not appli- Dept. ETI
ACCESS/BARCLAYCARD WELCOME Gladestry, Kington
r
Herefordshire HR5 3NY
Telephone (054422) 618

ETI AUGUST 1981

Schools, colleges, universities official
orders welcome.




Quality support for; ATOM
ZX80 ACTION ! Z2X80

2 games per cassette - foronly £4!!

Flicker-free action games for your ZX80.
Only 1K RAM needed, and the original (4K) ROM,

Cassette C80A: BRKOUT ------- ACK-ACK :a-
Cassette c808: SHELL GAME - - - - INVADERS ¢4-

The ZX80 Magic Book
*NOW WITH 8K ROM / ZX81 SUPPLEMENT*. Games programs,
computer music, converting programs written in other

BASICs, RAM and 1/0 circuits, and much more. £4.75
Supplement also available separately for 50p.
Getting Acquainted with your ZX81

A Tim Hartnell masterpiece. £4.95
23+23 WAY ZX80/81 EDGE CONNECTOR SOCKET £3.50

ATOM CASSETTES ; £5 each

cAas: BREAKOUT + CUPBALL+3D MAZE+SIMON 2
caaB: PINBALL+LETTERS + SPACEWAR+DRIVE

caac: HAMMURABI+OTHELLO+SCRAMBLE+HEXPAWN

The ATOM Magic Book *RECOMMENDED BY ACORN*
A wealth of games and other programs; storing speech
in your ATOM, converting programs written in other
BASICs, tape recording hints, plus many other useful
hardware and software tips. £5.50

32K Byte ATOM RAM Board £125.00
Single Eurocard; fits inside ATOM's case, Built and
tested. Complete with connectors and buffer IC's,

Also suitable for other 1MHz 6502 / 6800 computers.

ALL PRICES INCLUDE U.K. P&P + VAT WHERE APPLICABLE

TIMEDATA Ltd. 57 Swallowdale, Basildon, Essex

DISCO LIGHTING
KITS!!!

components needed to make a top rate working unit.

FACE PLATE auto ~ two speed ranges.

Suitable casc for
LK 1/2/4 £3.50

— . £1.50.
circuit. comprehensive
instructions & full

parts guarantee 8m rope lights

Carriage on above 70p . ! £39.50

First class constructional projects. ¢/w glass fibre P.C.B.’s & fuli instructions. No extra

LK1 3 channel sound-to-light. LK2 3 channel 3kW
300 w/channel Iv ~ 100w input 17 zero voltage firing
fL::"go L £17.90 200mV ~ 100 watts input.
slider dimmer
£g.gg  suitable for clubs/pubs. LK4 jucdh;?:?cr:,::gu reverse
g A professional unit ¢/w £16.50 ° i

100w spots ES or BC

Coloured pigmy lamps
65p. -

@\ % ! 3 WAY LOUDSPEAKER
|
ol

K

gt

Comprises:

* 61" linen surround bass unit

% 5" mid range unit

* 3" tweeter

% 3 way crossover. fixing screws & baffle
% 20 watts handling capability.

Full instructions provided

Must be heard to be believed!!

£I 0.50 or 2 kits for £20

SAXON ENTERTAINMENTS; em

327-333 Whitehorse Rd., Croydon, Surrey CRO 2HS.
(01) 684 8007

Order by phone — Access Barclaycard/C.0.D.
Open Mon. — Sat. 9am - Spm.

Carr. £1 per kit

UNREPEATABLE HI-FI BARGAIN

KIT C/W BAFFLE (pre-cut)

ELECTRONICS

ETI PROJECT KITS v MAGENTA i

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.T.I. Projacts. We supply carefully
selected sets of parts to enable you to construct E.T.1. projects. Kits include ALL THE ELECTRON.
IC8 AND HARDWARE NEEDED. Printed clrcuit boards (fully etched, drilled and roller tinned) or
veroboard sre, of course, Included as specHied In the original srticle, we sven Include nuts,
screws and 1.C. sockets. PRICES INCLUDE CASES unless otherwlse steted. BATTERIES ARE NOT
INCLUDED. COMPONENT SHEET INCLUDED. If you do not have the Issus of E.T.I. which Includes
the project — you will need to order the Instruction reprint as an extra 45p sach,

Reprints available separately 45p each + p&p 40p
SMART BATTERY CHARGER, July 81 ... £29.14
SUPERDICE, July 81 ..o .
WAA PHASE, June 81, less pedal ...

LED JEWELLERY, June 81, Cross ... . £2.25
Spiral. ..o . £6.55
Star...coeiii s £8.56
ALIEN ATTACK, Jan 81......... £17.97

ANTENNA EXTENDER, June 81
MINI DRILL SPEED CONTROLLER, June 81.
DIGITAL CLOCK, May 81 (round leds)..............
CARAVAN LIGHTS CHECKER, April 81, less glue..................cccoo. £9.24
SOUND ANALYSER, April 81 less case............
GUITAR NOTE EXPANDER—ET!, April 81.
DRUM MACHINE, April 81..........cccci
MUSICAL BOX, April 81...................
ENGINEERS STETHOSCOPE, Mar 81 ........
SOUND PRESSURE LEVEL METER, Feb. 81.
PULSE GENERATOR, Feb 81 less case......
Case extra........covcvviiiiiiiiiiiniiines
INFRA RED ALARM, Feb 81 ...

UNIVERSAL TIMER, Jan 81 ... £28.89
MULTI-OPTION SIREN, Jan 81. £24.47
LED TACHO, Jan 81 less case... £31.61
4 INPUT MIXER, Dec 80 ......... £17.98
BENCH AMPLIFIER, Dec 80 ... £21.85

MUSICAL DOORBELL, Dec80.........
AUDIO TEST OSCILLATOR, Nov 80
RIAA PRE-AMP (stereo), Nov 80 .....
2W POWER AMP, Nov 80 .........
METRONOME, Nov 80....... .
LIGHT SWITCH, NOV 80 ....ooooiiiiiiiiiiiiiiieiiiiiiics i £7.77

e
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1981 ELECTRONICS CATALOGUE

KITS Hundreds of illustrations, product data, circuits I

TOOLS

i

ICs and details of all our kits and educational | RESISTORS |

TRANSISTORS | courses. Up to date price list included. All pro- HAROWARE

ducts are stock lines for fast delivery.
CAPACITORS | send 70p in stamps or add 70p to your order. I

CASES

TOUCH BUZZER, Nov B0 ..o TR £5.56

SUSTAIN/FUZZ BOX, Oct 80 ..o £22.72
CASSETTE INTERFACE, Oct 80 less case.... . £10.52
ULTRASONIC BURGLAR ALARM, Aug 80 ........... 224.39

18.42

CAPACITANCE METER, Aug 80 ................ .
CMOS LOGIC TESTER, Aug 80...
SIGNAL TRACER, Mar 80.....

TUNING FORK,Feb80...................ocee
ACCENTUATED BEAT METRONOME .
CLICK ELIMINATOR, April 79 less case ... £34.25
CASE BXEIA ...ocvviiiiieieie ittt b e £14.98
GUITAR EFFECTS UNIT, April 79 ... . .£13.44
DIGITAL MODULE, Jan 79 less switchandcase... . . . . ... £23.83
COMPLEX SOUND GENERATOR, Oct 78 1ess case.................... £19.98
TELEPHONE BELL EXTENDER, Oct 78, less speaker................... £14.98
HOPN SPEAKEr @XIra ......ovviiiiiiiiiiiiiii s £6.83
g5, " 129 LMORON. S0 TDAIZZ £638
i by LM38ON. £6.
Printed Cricuit Boards — E.T.I. 34 26: L3N, .£2.53 018,55

Fully etched, drilled and ready 0 Ca3140¢. 57p LM386N £1.04 4026B. .. 76p

use, pcbs for E.T.I. projects listed.  LF353.. . .96p LM387N. £1.39 4030B.....69p

Send s.a.e. for pcb price list. LF356.......99p LM3914N £2.98 4046B.... £1.39
ICM7555.£1.19 NES7ON ..£6.30 4093B......89p
LM317K ..£3.56 NESTIN .£5.11

- e INStructor
A FULLY CONSTRUCTIONAL PROJECT
INCORPORATING AN INS8060
MICROPROCESSOR CHIP

The Instructor is » low cost

y which p a practical intr to micropro-
cassors and their It is not 8 but it is 8 working circuit which allows
imicroprocessor working to be followed, one program step at a time. Build the Instructor!
and you will gain microprocessor experiance. The series is based on the INS8060 micropro-
cessor IC, also known as the SC/MP Mk. 2. Circuits are built on a plug in Eurobreadboard. Kit
is sveilable with or without the breadboard. INSTRUCTOR COMPONENT PACK: Including
Eurobreadboard £27.85; or less Eurobreadboard £21.65.
INSTRUCTOR COURSE NOTES AND OPERATING INSTRUCTIONS

MAGENTA ELECTRONICS LTD.

ET3, 135 HUNTER ST., BURTON-ON-TRENT, STAFFS., OE14 28T
0283-65435. 9-5 MON.-FRI. MAIL OROER ONLY

ALL PRICES INCLUDE VAT Fq
Tos wwath Woess

ADD 40p P&P TO ALL ORDERS
Irish Republic & B.F.P.O. Europe de-

Access and Barclaycard (Visa) orders
accepted by 'phone or post.

=

BARCLAYCAR|
(———)

e

duct 10% from prices shown. Payment
must be in sterling.

89



PCB FOIL
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PCB Foil Patterns

SYSTEM A
A-PA

o

4 oo ¥aessesd o
U:&, Above: th sptem A power

mplifier foil pattern.

ETI

o5 o2 ®

eft: the Hand-c
Synthesiser PCB.

The D)90 PCBs are too large
to fit in the magazine; an
SAE to us will secure a
photocopy. Commercial
companies should note that
these, and the System A
boards, are copyright and
may not be reproduced
without permission.




ETI RATES
14 Insertions £9.00 per scc
'5-11 Insertions £8.00 per scc
12+ Insertions £7.00 per scc
30p per word (min 12 words)

Box No. £2.00

Closing date 1st Friday in month preceding

publication.

HE RATES

1-3 Insertions £5.00 per scc

4-11 ingertions £4.50 per scc
12+ Insertions £4.00 per scc
18p per word (min 15 words)

Box No. £1.50

Classified Advertisements must be prepaid.

Closing date 2nd Friday in month preceding
publication.

Advertisements are accepted subject to the terms and conditions printed on the advertisement

rate card {(available on request).

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 50.

BARGAIN OFFER

Massive clearout of electronic components. !deal
for home constructors, experimenters and begin-
ners

2|b Box
10ib Box

£2.00 plus £1.50 P&P
£10.00 plus £2.50 P&P
Prices include VAT. Money back if not satisfied on
goods returned within 14 days.

Send your oder to:
HAR

Essex S50 7LQ

PRINTED CIRCUITS. Make your own sim-
ly, cheaply and quickly! Golden Fotolac
ﬁght-sensitive_lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55p. Clear
acetate sheet for master 14p. Copper-cla
fibreglass board, approx. 1mm thick
£1.75 sg. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Pen2ance, Cornwall.

ZX80 & ZX81. Join ZX guaranteed. All
games/programs guaranteed to work. £5
year. Frustrated National ZX80 club
people are welcome. — Bobker, 29 Chad-
derton Drive, Unsworth, Bury, Lancs.

+ P&P £3.45 .

(inc. VAT)

Total £129.95 A
BEST OFFER EVER

Camera Kit, Lens,
Vidicon & Modulator

CROFTON

--emewmdemwmmeE e E- - - - - -

35 GROSVENOR ROAD
TWICKENHAM, MIDDX.

ETI AUGUST 1981

PRINTED
CIRCUITS
HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range ot popular components

Full range of HE printed circunt boards
normally ex-stock. same day despatch at
competitive prices

P.C Boards to individual designs .
Resist-coated epoxy glass laminate for the
d.iy. man with full processing instructions {no
unusual chermicals required)

Alfac range of etch resist_transfers. and other
drawing materials for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES
MASUNS ROAD
STRATFORD-ON-AVON
WARWICKS. Td, 4879

LARGE QUANTITYOF4K x 1
DYNAMIC RAMS (4027s)
Used and untested
£15 for 20, £50 for 100 inc. VAT & PP
P. KINGSLEY-WILLIAMS
40 Churchyard Close

ADAM HALL

Cabinet & Flightcase Fitti
ha et Ji

- 1 tor ilustrated catalogues t
ADAM HALL (E T SUPPLIES)
Unit B, Chariton Court
Grainger Road, Southend-on-Sea
Essex SS2 582

CENTURION BURGLAR ALARM EQUIP-
MENT. Send s.a.e. for free list or a che-
que/p.o. for £5.95 for our special offer of a
full-sized decoy beli cover. To: Centurion,
Dept. ETI, 265 Wakefield Road,
Huddersfield, West Yorkshire. Access and
gggglaycard. Telephone orders 0484
7.

BUILD A 12 into 2 mixer for £100. Details
£3.50. P.O. to Mr J. A. Lovatt, Flat 5, 36
William Ave., Margate, Kent.

TRANSCENDENT DPX, recently profes-
sionally built, great sound, £300 inc.
V.A.T. Ring Weybridge (0932) 54778 (day)
or 43436 (evenings).

WANTED. Electronic components and
test equipment. Good prices given. Q Ser-
vices, 29 Lawford Crescent, Yately (0252)
871048, Camberley, Surrey.

Chester, Cheshire

7. & J. ELECTRONICS COMPONENTS —
Quality components, competitive prices.
Illustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

ELECTRONIC KIT BUILDERS. You supply
the kit — we build it for 60% of kit price,
For quotation telephone 0604 56248 or
0908 564542.

WANTED

i1'em equipment, valves, tubes and scrap electron-
cs.

Reasonable prices paid. Distance no object (UK
mainland only).

FRG General Suppliies

Unit 3, Longhill Industrial Estate
March, Cambridgeshire
PT158NQ

Tel: March (03542) 56614
or 01404 8011
Telex: 24224 Quote Ref. 3165

BARGAINS FOR THE ELEC-
TRONIC HANDYMAN
BRANDED L.E.D. DIGITAL
ALARM CLOCKS

—.’mt
3

Returned 1o Service

#
A
, 13
M
Department within

guarantee penod 2

1. With alarm repeat. S.R.S.P. of £17 00 Offered at
£3.95, inc. VAT, or 3 for £9.95, inc. VAT

2 With luxury lamp and repeat alarm. S.P . S.P
£31.00. Offered at £7.95 inc. VAT each. or 3 for
£19.95 inc. VAT

These will be soid as received from our customers with

the existing fault{s) and without guarantee

U K. only
Discounts available on large bulk purchase

PRESCOTT CLOL%"I(J & WATCH CO.

PRESCOTT HOUSE, HUMBER ROAD, LONDON

Nw2 SE=




COPPER CLAD BOARD DOUBLE-SIDED
FIBRE-GLASS: — 1,000 sq. inches of as-
sorted sizes £6,800 sq. inches of assorted
sizes £5, 600 sq. inches of assorted sizes
£4 and 400 sq inches of assorted sizes £3.
Postage free. Also complete P.C.B. ser-
vices. H.C.R. (Chelmsford), 1 Bankside, off
New Street, Chelmsford.

ZX81 1K SPACE INVADERS — Written in
machine code — FAST moving graphics
(the 'SLOW’ mode is too slow for this
game). On screen scoring — protective
shields — laser control and missile firing
through the keyboard. £4.00 for listing.
MACRONICS, 26 Spiers Close, Knowle,
Solihull B93 SES.

VHF/FM TRANSMITTER KIT. New silicon
chip design means low price (beats any-
one else) and better performance. Very
small — ideal bug, etc.. . . Fully tuneable
88-108MHz. Instructions, etc. all included.
INTRODUCTORY OFFER £2.50 inc. P&P
(unlicensable). M. Henry, Dept. ETI, 30
Westholme Gardens, Ruislip.

1920's ONWARD valves, wireless. Lists”

25p. S.A.E. Sole Electronics, ETI, 37 Stan-
ley Street, Ormskirk, Lancs. L39 2DH.

MICROTYPE

STAK-PAK

CASSETTE STORAGE SYSTEM FOR
EASY PROGRAM PILING.

# Each drawer saction takes 2

casseties

# Drawars lock together vertie
colly

# Each twin pack comes with 2
€10 digitai cossenes

# Eech ‘pak’ is complete with
index cords, cessette and
drawer lsbels.

FIVE TWIN PAKS (10 CASS..

ETTES) FOR cps&go INC. VAT &

Send cheques o7 Postal Orders to

' MICROTYPE, PO Bon 104

HEMEL HEMPSTEAD
HERTS. HP2 702

Drilled 1.5mm Glass Fibre. Fry’s Roller Tin
April ‘81 DPI (drum kit) .... £
ay ‘81 Set of IR control .
June ‘81 Antenna extender..
Waa Phase
July ‘81 Superdice ‘a’
Superdice ‘b’
Battery Charge
:Aurﬂ. ‘81 Cardiac Monitor
; Flash Sequencer X
Clap Synthesizer ..... £2.96
For full list and current PCBs send S.A.E. PCBs also
produced to customers own masters. Trade en-
quiries welcomed. Write for quote. C.W.0. please.
Add 35p P&P to complete order. Europe 70p.

PROTO DESIGN

14 Downham Road, Ramsden Heath
Billericay, Essex, CM11 1PU
Tel: 0268 710722

IATION
‘,'? SCTORS

® THIS DOSIMETER
WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS

B UNIT I8 SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET
B PRECISION INSTRUMENT
METAL CASEQ WEIGHT 202
@ MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MODEL OVER £25 EACH
British design & manufacture.
Tested & fully guaranteed.
Ex-stock delivery. ™~

is.ss inc.vaT

Post & Pack 60p
\deal for the experimenter
COMPLETE WITH DATA

404 EDGWARE ROAD. LONDON W2 1ED

PROGRAPH BOARD for UK101/SUPER-
BOARD, gives 128 User defined charac-
ters. Kit £39.50, built and tested £47.
SOFTWARE CASSETTES-UK101, CIE,
2X81 £2. Components—Resistors 75p,
2114 £1.60, etc. S.a.e. for details — Haven
Hardware, 4 Asby Road, Asby, Working-
ton, Cumbria.

MK14 KITS. We have 50 items for Mk14
computers. Send s.a.e. for price list. 20-
page catalogue 90p plus 26p post. — Red-
ditch Electronics, 21 Ferne& ill Avenue,
Redditch, Worcestershire B37 4RU. Tel.
0527 61240, evenings.

TELEPHONE ANSWERING MACHINES,
Super Phones, Radio Phones, etc. Ring
C.W.A.S. 0274 682674.

WE BUY surplus electronic components,
PCB’s, etc., for cash. Tel: (0703) 785862.

PARAPHYSICS  JOURNAL  (Russian
translations); Phychotronic Generators,
Kirlianography, gravity lasers, telekinesis.
%q}talls: SAE 4 x 9'’. Paralab, Downtown,
Vilts.

CLOSE ENCOUNTERS GROUP. Personal
introductions/dances, parties, talks, social
events. Meet interesting attractive
people. All areas. Tel. 01-278 0203/051-
931 2844.

ZX81 GAMES. Six super ?ames on cas-
sette, £3 (plus additional free game and
other info.) or SAE list/details. Bobker, 29
Chadderton Drive, Unsworth, Bury,
Lancs.

FREE FREE FREE

parking for 4,000 cars at the

SUSSEX MOBILE
RALLY

Brighton Raceground

JULY 19, 1981
10.30to 6 p.m.

All the usual traders exhibi.t-
ing. Many attractions for all
the family.

ADD ZILOG power to your Elektor

Microcomputer System. A Z80 card com-

plete with 1200 Baud 1/0 is now available.

Can be used with existing monitors. £60.

Also available 16 extra op-codes for the.

SC/MP £3.|50. S.a.e. for details — B.
n b r

EPROM PROGRAMMING £2.50/K (your
chip) + 50p p. & p. and ins. or 2708 at
£7.50, 2716 + 5 at £10.50, 2532 at £22.50,
all inclusive. Reduced rates for repeat
orders, modifications, etc. C.W.0. S.A.E.
enquiries. — Seamist S.8.D., 456 Osak:
Street, Fakenham, Norfolk.

BATTERY ELIMINATORS, 8V/500mA,
£12; 5V/3A £33; 5V/1A £19. Carriage £2/
unit. — Petron Electronics, 1 Courtlands
Road, Newton Abbot, Devon.

Y CATr
10008 of components (C.B., Radio & Electronic).
Aerials, Plugs, SWR Meters & Accessories, Audio,
HI-FI, Experimental devices. In fact anything
electronic at unbelievably low prices. Somethin
for everzono. Send 26p stamps, cheque, P.O,, ang
RECEIVE FREE GIFT.
MYERS {Dept. ET!), 14/18 Clifton Grove, Harehills,
Leeds 8. Mail Order Only

BUILDING AUDIO
EQUIPMENT?

You need the ATEK catalogue, Lists 100s of com-
onents/ ies. modules; £9.95, 120w
os-Fet modules; £14.956. Also POWERTEK

speakers, 50w from £10.95, heatsinks, connectors,

knobs, switches, wire, hardware, cabinet materlals,
etc., PLUS LOTS MORE. Ca(aloguo 70p RO" free,

Includes discount offers. Mall order only, ATEK

1), 8 Parsons Close, Church Crookham,

Aldershot, Hants GU13 OHL. Tel: 02514 22303.

48t049 15.96 9.58 6.38 3.69
SILVER PLATED COPPER WIRE
14 to 30 6.50 3.75 220 1.40
TINNED COPPER WIRE,
1410 30 385 2.36 1.34 0.90
~ Prices include P&P and VA1 ol
Orders under £2 please add 20p.
SAE for List of Copper and Resistance

‘ Wires. Dealer enquiries welcome |

MK. 14. Simple V.D.U. interface, circuit
description plus software, £5; 40-key, low
profile, matrix keyboards, £10. PC1211
rograms: Maze; Calender; 350 varia-
les; Alien Attack. Listings £1 each. — D.
Harris, 41 Norris Rise, Hoddesdon, Herts.

HALF PRICE components, switches, coils,
etc. S.a.e. for lists — Gaze Electronics
Ltd.,, 132 Gladstone Street, Darlington,
Co. Durham.

‘A’-LEVEL Electronic Systems. Details of
two-year F.T. course plus full range of A-
levels at South East London School. —
Telephone 692 1803.

SHARP POCKET COMPUTER
CE122 Printer/Cassette int
PC1211 Pocket Computer.
CE121 Cassette interface..
Free Papermate Pen with all orders. All prices in-
clude 15% V.A.T. and U.K. delivery.

ELKAN ELECTRONICS, 28 Bury New Road

Prestwich, Manchester, M25 8LD
- ——— —_——

S
£63.25
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KEYBOARD FOR 2X81. Build-up our full-
size keyboard for your ZX80 or ZX81. Kit
£19.95 + p.&p. In/out port to control up to
24 lines £14.95. Edge connector £3.95.
P.&P. 95p. S.a.e. for price list and details.
— Redditch Electronics, 21 Ferney Hill

EX-COMPUTER PARTS, mains, relays,
30p; switches 15p. P&P 20p. Lots more
silly prices. SAE for lists. SK Electronics,
Es Manchester Road, Mossley, A-U-L-,
ancs.

Avenue, Redditch, Worcestershire B97
4RU. Tel. 0527 61240, evenings. MAIL ORDER PROTECTION SCHEME
_ . If you order goods from mail order advertisers in
AMAZING ELECTRONICS PLANS. Lasers; :his magazine and pay Ey post in advance of de-
i i i H H ivery, this publication Electronics Today Interna-
gﬁper %clawered'CLEttmg ?.'f:g' PIPSCI)OL, l;IgZE MA'L ORDER tional will consider you for compensation if the
ow, trasonic 9rce lelds, C e A advertiser should become insolvent or bankrupt,
fence Weaponry, Giant Tesla, Satellite TV ONLY provided: A
Pyrotechnics, 150 more projects. Cata- SEND S.A.E. FOR R e
logue 75p. — From Plancentre, 16 Mill S il 2. You write 1o the publisher of this publication
Grove, Bilbrook, Codsall, Wolverhamp- DETAILS Electronics Today International explaining the
ton position not earlier than 28 days from the day
2 you sent your order and not later than 2 months
from that day.
— . - - lf’lease do not wait until the last moment to in-
orm us. When you write, we will tell you how to
DlGlTAL WATCH BA TT ERY make your claim and what evidence of payment
is required.

_ REPLACEMENT KIT

We guarantee to meet claims from readers
‘These watches all require baneryJ

made in accordance with the above procedure
as soon as possible after the advertiser has been
declared bankrupt or insolvent to a limit of
£1,800 per annum for any one advertiser so
affected and up to £5.,400 p.a. in respect of alt
insolvent advertisers. Claims may be paid for

(power cell) replacement at regular
intervals. This kit provides the’
means. We supply eyeglass, non-
magnetic tweezers, watch screw-
driver, case kpife and screwback

case opener. Also one doz.-assort. ROSVENOR higher amounts, or when the above procedures
push-pieces, tull instructions and © ﬁo%n.zse( M%D'-Tﬂco'fgg-‘% has not been complied with, at the discretion of
battery identification chart. We 4& this publication Electronics Today International,
§ 4/ then supply replacement batteries e ————— — _— DUt we do not guarantee 10 0O SO in view of the
— you fit them. Begin now. Send UNIQUE OPPORTUNITY to acquire an ne:ad to set :?m? limit to t‘;lfs;coln'nmltment and
£9 for complete kit and get into a - . to learn quickly of readers’ difficulties.
- @ —2 fast-growing business. Prompt e§taphshed work-from-home organ ser- This guarantee covers only advance payment
despatch. vice in the S.E. Turnover £15,000 p.a. ris- sent in direct response 1o an advertisement in
AN ing. Full instruction given. Details: Box 'mh':de'?na ?Zs’";ensé"fi,"ca'xiio Sieen p"e' PevIRe
. p gues, etc, received as
-BOLSTER INSTRUMENT CO. (ET27) No. ETI201, 145 Charing Cross Road, Lon- a result of answering such advertisements)
AT don WC2H OEE. Classified advertisements are excluded.

11 Percy Avenue, Ashford, Middx. TW15 2PB

SITUATIONS VACANT
—
ELECTRONIC TEST TECHNICIANS

(upto £6,0000p.a.)

ELECTRONIC INSPECTORS

(upto £100 pw.)

Exciting opportunities exist to help test and inspect our detailed inspection on any of our products or systems.
Simfire range of laser-based microprocessor controlled Although based mostly within the factory, you will as part of
simulators which are used in the training of tank crews and a closely knit team, in both areas, become regularly involved

other military personnel. The need for high reliability in the  in final testing of the equipment at our nearby outdoor
product’s varied operating environment demands skilled and  testing range. For this a clean driving licence is essential.
experienced staff. I _ For further details and an application form please
In our Test area, you will be expected to . contact:— Carol Allibone on 01-366 1100,
test and diagnose faults from P.C.B. level through 5 ; ext. 50 or write to her
to systemn integration using a wide variety of both at:— Weston Controls,
commercial and special purpose test equipment. s~ Great Cambridge
You should have at least two years' similar )  Road, Enfield,

experience and have a relevant City and Guilds =~ o, Middx.
examination (or equivalent). : ) ; e EN 1 3RX.
For our Quality Control area, you should have at : A omllt. "

| least three years' experience as an electronics __ i st i e : st

inspector preferably holding an MoD or
similar stamp. You should be familiar with the
useof standard test meters and be able to work
with the minimum of supervision carrying out

et/ NN & e RSSO A - ST A S e S A NN

Schilumberger
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GUITAR/PA. 100-watt superb treble/bass overdrive,
12 months’ guarantee. Unbeatable at £50; 60 watt
£44; 200 watt £68; 100 watt twin-channe! sep. treb-
le/bass per channel £65; 60 watt £562; 200 watt £78;
100 watt four-channel sep. treble/bass per channel
€75; 200 watt £98; slaves 100 watt £34; 200 watt
£60; 250 watt £70; 500 watt £140. Fuzz Boxes, great
sound, £12; bass Fuzz £12.90; overdriver Fuzz with
treble and bass boosters, £22; 100 watt Combo,
superb sound, overdrive, sturdy construction, cas-
tors, unbeatable, £98; twin-channel £115; Bass
Combo £118; speakers 15in., 100w., £36; 12in. 100
watt £24; 60 watt £16; microphone, Shure Unidyn
B, £25, 3-channe! sound/light, £26. Send che-
que/P.O. to: Williamson Amplification, 62 Thorn-
cliffe Avenue, Dukinfield, Cheshire. Telephone:
| 061-308 2064.

COMPUTER SALE: 2118 Dynamic RAM's
{16K) Single +5V. supply; (150ns).
Superb devices — 22:50 for 8. 4116 Dy-
namic RAMs {200ns), 16 for £15.00. 64K
memory boards 15 x 25 cms (200ns}), £55,
complete with circuit diagrams. Lambda
Power Supplies +5V & 25A — £45. Car-.
riage rates: Chips 40p, boards £1, power
supplies £7. Cash with order to: J. Wright,
27 Broombhill Drive, Glasgow G11 7AB.
SAE for details.

FORMANT SYNTH, card frame system,
sample and hold, less one v.co. All
working. £250. — Tel: 061-865 3533.

AMP-SPECIAL! @ Klifco return AN-AD
No.4 @ Simply return + £3 {inc.} forany 1
amplifier module + data! @ 3-watt + pre-
amp 9v @ 5-watt + preamp 18v @ 10w-
preamp 25v @ 20w less preamp 25v @
PSU 240v f4 {inc.} — From Klifco The
Electronic People.

NCR 399 COMPUTER, working order,
maintained by NCR during only five
years’ use. Useful for parts which include
standard cassette head, electric motors,
golf-ball printer, many ICs, diodes, LEDs,
resistors, transistors, etc. Offers to RAY
on ERITH 49018.

35 LEDS (RED) £5
AEG 5mm matched, full spec.
Inc. P&P, VAT and Clip
Mail order only
COVE COMPONENTS
58 Southwood Road
Cove, Farnborough
Hampshire GU14 0JJ

CIRCUIT DESIGN, Prototype construction,
Analogue or Digital, Single Circuits or
Complete Instruments/Systems. — Write
A. J. ATTWOOD, C.Eng., MIERE,
Heathercote, Heatherton Park, Taunton,
Somerset, TA4 1ET, or Phone Bradford-
on-Tone (082-346) 536. B
@ KLIFCO RETURN AN-AD: No.3 @

Return this ad. + £19.95 {inc.} for A
SUPERB VALUE STEREO POWER AMPLI-
FIER. Stabilised PSU; 2N 3055 output;
stereo 60 watt R.M.S.; IC Preamp. Case
includes controls, volume, selector, etc.,
din output/inputs for magnetic pick-up/-
microphone (3.mv) + Tuner + Tape/Aux.
26 transistors — 2 IC Screened Douglas
Transformer, 240 V AC mains lead. NEW
— TESTED — DATA. KLIFCO ELECTRON-
ICS, 1 REGENT ROAD, ILKLEY, W.
YORKSHIRE, LS29 9EA.

BURGLAR ALARM Component Catalogue
.out now. Ring: CW.A.S. 0274.682674.

BREAKER, BREAK

Build your own C.B. rig. Circuit diagrams, parts
lists, etc. All components readily available in
U.K. (27 MHZ, A.M. TRANSCEIVER). Send a
large SAE and £3.95 to P. Sherwood, 85, Ayles-
tone Walk, Manchester, M10 SNU. I'm down

and on the side.

WRONG TIME? |

MSF CLOCK is ALWAYS CORRECT — never gains
or loses, SELF SETTING at switch-on, 8 digits
show Date, Hours, Minutes and Seconds, auto.
G.M.T./B.S.T. and Leap Year, can expand to
Years, Months and Milliseconds, also parallel
BCD output and audio to record and show time
on playback, receives Rugby 60KHz atomic time
signals, boilt-in antenna, 1000Km range, ABSO-
LUTE ACCURACY, £62.80.

60KHZ RUGBY RECEIVER, as in MSF Clock, serial”
data and audio outputs, £17.90.

Each fun-to-build kit includes all parts, printed cir-

cuit, case, instructions, postage, etc., money-back

assurance, so GET yours NOW/!
CAMBRIDGE KITS
45{TV}, Old Schooi Lane, Mitton, Cambridge

DIGITAL WATCH REPAIRS

Digital watches and ctocks, cassette recorders, radios, calcu-
lstars, etc. Send item and S.A.E. for quote. Repairs guar-
anteed, reasonable prices. New watches —~ low prices. Digi
tron Electronics (ETI), 2 Christchurch Drive, Daventry,
Northants, NN11 4RD. Tel: (032-72) 3693.

NOT SURPLUS
BARGAIN PACKS

10 7400 £1, 10 BC183L £1, 10BC213L £1, 2
7805 £1. Prices include V.A.T. Postage 25p.
C.W.0. to: Micro Musical ttd.,, The Old
Vicarage, 37 Wood Lane, Shilton, Coven-
try, CV7 9LA,

BUY BULK — SAVE MONEY!!!

S

Altek Instruments...

Ambit International

Audio Electronics ...

Audio Video Services

Bi-Pak Semiconductors

BK Electronics
N.R.S

Calculator Sales & Service ..
Cambridge Learning.............
Chiltmead
Chromasonics
Clef Products
Crimson Elektrik
Crofton Electronics
Delta Tech & Co

ADVERTISEMENT INDEX

Marshalls a =
Mawson ASSOCIATES ...
Micro Times
Midwich Computer Co
Mitrad :
NIC Models
OK Machine & Tool...
Parndon Electronics.
T. Powell

J.

R.T.V.C.
Saxon Entertainments.
Sci of Cambridge ..

Display Electronics.
Doram Electronics..
Electronize Design
Electro Suppli
Electrovalue
bank

Silica Shop
S&M (Anglia) Ltd
Strathand Ltd ...
Swanley Electronics
Tangerine Computers..

Gr Technomatic
All goods new full spec. devices sent by return. Greenweld....... Tpmp_.us........
Post£1 any qty. No V.A.T.S.A.E. list. Happy Memories T aLtd
1N4148............. £10/1000 ..£13/100 Henry's Radio TK Electronics ...........
1N4003 £20/1000 40018 £10/100 ILP Electronics Tr Components .
BC1831L. £25/1000 40118 £10/100 LB Electronics .. VideotonelLtd .......
2N3055 £30/100 4049A £19/100 Linton E1eCtromics. .......co..ccouimnmimncciiicric e Watford Electronics.....
74174 £14/100  4060B Magenta Electronics WETAB, Wallden Trading AB
4076A.. . £16/100 4511B.. Manor Suppli Wilmslow AUdio ..............c.. 85
PC ELECTRONICS, 1 Thornhill, v
Whiteparish, Salisbury, Wilts. Mail only.

——

EI:ETRIF Y YOUR SALES! ¢ CLASSIFIED ADVERTISEMENT

Advertise nationally in Electronics Today International/Hobby

1 2 Electronics. Simply print your advertisement in the coupon
here {left), indicating which magazine you require

4 5 6 Or telephone for more information.

7 8 9 Name ... ... ... ... ............ o B el e g

10 n 12 Address ................ ... ... ...

13 14 L R

Please place my advert in: Electronics Today Internationai
(Delete as applicable) Hobby Electronics

Tel.No.(Day} ...........................

Send, together with your cheque to:

Jenny Naraine, ETI/HE,

145 Charing Cross Rd., London WC2H OEE.
Tel: 01-437 1002 Ext. 50.
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STEREO
TUNER
KIT

This easy to build 3 band sterec AM/FM tuner kit is designed in
conjunction with Practical Electronics

For ease of construction and alignment it incorporates three Mullard
modules and an |.C IF. System

_Festures

VHF - MW. - L W. Bands. Interstation muting and AF.C. on VHF
Tuning Meter. Two back printed P.C.B's Ready made chassis and scale
Aerial. AM - Ferdite Rod, FM - 75 or 300 ohms.

Stabilzed power supply with “C* core mains translonmer

All companents supplied are to P.E. strict specification

Front scale size 10%" x 2" approx.

Complete with circuit diagrams and instructions.

PRACTICAL ELECTRONICS

DUCTORY
%JZRKDE -ONLY

£17.95

plus £250 p&p

PRACTICAL ELECTRONICS
CAR RAD'O K'T (Constructors pack 7

2 WAVE BAND MW LW
" Easy to build * 5 push button tuning
* Modern styling design * All naw unussd componants
* 6 watt output * Ready stched & punched P.C.B.

* Incorporates suppression circuits * Now with tapas input socket

All the electronic components to build the radio. you supply oniy
the wire and solder as featured in the Practical Electronics March
1ssue Features: Pre-set tuning with five push button options
black illuminated tuning scale. with matching ratary control knobs
one, combining on/off volume and tone-contral. the other for
manual tuning, each set on wood simulated fascia

The P E Traveller has a 6 watts output. neg ground and incor
porates an integrated circuit output stage. a Mullard IF module
LP1181 ceramic filter type. pre-aligned and assembled and a B rd
pre-aligned push button tuning unit. The radio frts easily in o

£10.50

Comgplete with instructions.
CONSTRUCTORS PACK 7A plus £2 00 php

Suntable stainless steel fully retractable locking aenz! ang

speaker (approx 6" x 4”)is per pack,
available as a kit complete £I .95 p&p £115

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo
Jack socket. Functions switch tor mic magnetic and crystal pickups. tape
and auxitiary. Rear panel features fuse hoider DIN speaker and input
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 14%" x 10" approx

reany o pLay £32.90 25,

HI FI STEREO
AMPLIFIER
MODULES

® Muliard LP1183 built preamolitier suitable for ceramic and
auxiliary inputs. £1.95 plus 70p p&p.

@ Mullard LP 1184 built preamplifier suitable for magnetic/ceramic
and auxiliary inputs. £4.95 plus 80p p&p

@ Matchina I.C. 10 + 10 Stereo Power amplifier kit. £3.95
plus £1.15 p&p

@ Matching power supply kit with transformer. £3.00 plus £1.96 p&p

® Matching set of 4 slider controls complete with knobs for bass,
treble and volumes. £1.70 plus 80p p&p

@ Complete with application notes

4.95

plus £2 30 p&p

10+10 WATT
' STEREO AMPLIFIER KIT

@ Featuring latest SGS/ATES TDA 2006 10 watt output | C s
with in-built thermal and short circuit protection
® Mullard Stereo Preamplifier module
@ Attractive black vinyl finish cabinet Size 9" x 8% x 3% approx
® Converts to a 20 watt Disco amplifier

To complete you just supply cannecting wire and solder Features
nciude din input sockets for ceramic cartndge microphone, tape or
tuner Qutputs—tape, speakers and headphones By the press of a
button it transtorms into a 20 watt mono disc amplifier with twin deck
miung The kit incorporates a Multard LP 1183 pre-amp module, pius
poner amplifier assembly kit and mains power supply Also featured

4 shder level controls, rotary bass and trebie controls and 6 push button
swiches Stiver finish fascia panel with matching knobs and contrasting
ready made black vinyl finish cabinet and ready made metal work For
fuether information instructions are available price 50p Free with kit

SPECIFICATIONS

Surtable for 4 to 8 ohms speakers
Frequency responce  40Hz — 20KH2
Input Sensitivity P.U 150mV Aux 200mV Mic 1 5mv
Tone controls Bass * 12db @ 60H;

Treble + 12db @ 10KHz

“1% typically @ 4 watts
220-250 volts 50Hz

Oistortion
Mains supply

' BS R chassis record deck with manual set
down and return. comolete with stereo ceramic
cartndge .£8.50 plus £3.15 p&p

when purchased with amplifier

Available separately £10.50 plus £3 16 o&p

8 ” SPEAKER KlT 2 8" approx twin cone domestic use

speakers £4.75 per stereo pair plus £1.70 p&p when purchased with
amplitier Available separately £6.75 plus £1.70 p&p

STEREQ MAGNETIC PRE-AMP
CONVERSION KIT All components including P.C.8 to

convert your ceramic input on the 10+10 amp to magnetic. £2.00 when

"HIGH POWER

MODULE KITS
125 WATT MODEL £10.50

plus £1.15 p&p (lllus)

200 WATT MODEL £14.95

plus £1.15 p&p

SPECIFICATIONS

Max. Qutput power 125 watt RMS
Operating voltage (OC) 50-80 Max.
Loads 4-16 ohms
Frequency response measured at 100 watts 25H2-20KH2
Sensitivity for 100 warts 400mv @ 47K

Typical T.H.D. @ 50 watts 4 ohms load 0.1%
Dimensions 205 x 90 and 190 x 36 mm
The power amp kit is a module for high power applications—
disco units, guitar amplifiers, public address systems and even
high power domestic systems. The unit is protected against short
circuiting of the load and is safe in an open circuit condition. A
large satety margin exists by use of generously rated components,
result, a high powered rugged unit. The PC Board is backprinted,
etched and ready to drill for ease of construction, and the
aluminium chasis is preformed and ready to use. Supplied with all
parts, circuit diagrams and instructions.

oUESSORIES

£1.00

125W modei

plus 25p p&p
Suitable LS coupling electrolytic tor £ 1 25
200W model [}

plus 25p p&p

Suitable Marns Power Supply Unit
for 125W model

£7.50

plus £3.15 p&p

£13.95

plus £4.00 p&p

Suitable Twin Transformer Power
Supply tor 200W model

MULLARD LP1183 |
STEREQ PREAMP o

Onginal isted price over £5.00 Suntable /

purchased with kit featured above £4.00 sepacately inc p&p

RATAVIC

323 EDGWARE ROAD, LONDON W2
21 EHIGH STREET, ACTON W3 6NG

ACTON: Mail Order only. No callers
ALL PRICES INCLUDE VAT AT 15%

All items subject to availability. Price correct at
1.6.71 and subject to change without notice.
For turther information send for instructions
20p plus stamped addressed envelope.
NOTE:  Goods despstched to mainland and N. Irsland only.
Persons under l‘yuvs not served without parent’s authorisation

RTVC LTO. reserve the right to alter, update

for ceramic and auxihiary inputs, when you
purchase 2 power module kits

Six individually mixed inputs for two pick ups {Cer or Mag.), two moving
coil micraphones and two auxiliary for tape tuner, organs etc Eight shder
controls - six for level and two for master bass and treble. four extra treble
controls for mic and aux inputs

Power output 50 watt RM S. (continuous} for use with 4 to 8 ohms
speakers Finish' Attractively styled black vinyl case, with matching

fascia and knobs. Complete

and ready for use.

or improve their products without notice.

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminium fascia and rotary controls
Size approx 14" x 4" x 10% Five vertical slide

controls. master volume, tape leverl, mic level. deck

level, PLUS INTER DECK FADER for pertect graduated change
fram record deck No 1 to No. 2. or vice versa Pre tade level

contrals {PRL} tets YOU hear next disc betore £ 7 6 0 0
L]

fading it in VU meter monitors output level
plus £4.60 p&p

Cutput 100 watts RMS 200 watts peak

Personal Shoppers ECGWARE ROAC LONOON W2 Tel: 01-723 8432, 9.30am-5.30pm  Closed all day Thursday ACTON: Mail Order only. No callers GOODS DESPATCHED TD MAINLAND AND N IRELAND ONLY




